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Abstract 
 
 
The current investigation measured the effects of a one year participation in an 
Australian Philosophical Community of Inquiry program on 280 sixth grade students’ 
reading comprehension, interest in maths, self-esteem, social behaviours, and 
emotional well-being.  A multilevel model for change was used to detect differences 
in the response variables, between a quasi-experimental group and comparison 
group.  Results showed that, for participants, reading comprehension significantly 
increased while interest in maths decreased.  No differences between the groups were 
found for pro-social behaviour and emotional well-being. Self esteem, however, 
declined for participants while nonparticipants’ self esteem increased. 
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Chapter 1: Introduction 
1.1 Overview of the Research 
 
 This quasi-experimental research explored the effects of participation in a 
philosophical community of inquiry (COI) program on 6
th
 grade students’ reading 
comprehension, interest in maths, self-esteem, pro-social behaviour and emotional well-
being using an Iterative Generalized Least Squares (IGLS) method of estimation. COI 
programs are a feature of the broader Philosophy for Children (P4C) program and, while 
there is a growing number of P4C programs being implemented in Australian primary 
schools and an increased interest in research on P4C programs, there is a dearth of 
research specifically on the effectiveness of the COI program in primary schools, 
particularly in relation to the benefits both academically and socially for students. This 
chapter begins with an overview of the P4C program with further information about COI 
programs provided in more detail in section 1.2. 
 Philosophy for Children (P4C) as an educational program is a recent 
phenomenon that appeared on the educational scene in the USA in the late 1960s (Camhy 
& Iberer; Lipman, 2003). In the P4C program, students contemplate philosophical 
questions (Lipman & Bynum, 1976; Lipman, 2001) and focus on the application of 
ethical, aesthetic, and logical inquiry, which allows students the opportunity to see issues 
from many different perspectives (Gregory, 2007b; Lipman, 2003). P4C proponents 
argue that philosophy is important as it deals with the fundamental questions of life, such 
as “What makes me who I am?”, “How can I know anything for certain?” and, “How 
should I live?” (Fisher, 2003, p. 20). Encouraging students to answer these and other 
philosophical questions encourages them to actively interrogate their own values and 
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beliefs (Bleazby, 2004; Burgh & O'Brien, 2002; Lipman, 2004). It is postulated that for 
students to be aware of their own understandings and be able to make thoughtful and 
reasoned decisions about their lives they must spend time pondering these types of 
questions (Matthews, 1980).  
 At the centre of the P4C approach to teaching and learning is a specific student-
centred pedagogy with detailed organisational and procedural guidelines known as the 
community of inquiry (COI), wherein “the classroom is thought of as a pluralistic 
community, centred on dialogue and collaborative activity, in which all of its members 
have an active and equitable share” (Cam, 2006, p. 8). As such, Lipman suggested the 
COI as an appropriate method and aim of P4C (Ward, 2003). In collaboration with his 
colleagues, Lipman wrote special ‘philosophical novels’ for use with children and 
comprehensive ‘manuals’ and constructed a curriculum consisting of these philosophical 
novels, in which the characters are children who discover and explore philosophical 
concepts steeped in the history of philosophy (Gregory, 2008; Lipman, 1974, 1976, 1978, 
1980, 1981, 1982, 1985, 1986, 1988; Lipman, Sharp, & Oscanyan, 1980). These 
resources have been used throughout the world wherever P4C programs are delivered 
(Sasseville, 1999; Vansieleghem & Kennedy, 2011). 
In Australia, where the current study is situated, there are many localised 
novels and manuals for facilitator or teacher implementation of philosophical 
communities of inquiry (Golding, 2006; Shanmugaratnam, 2006) that have been 
published by the Australian Council for Educational Research (ACER) (Burgh, 2003, 
2006; Cam, 1993a, 1993b; De Hann & MacColl, 1995a, 1995b; Golding, 2002, 2003, 
2006; Keen, 1997; Millett & Tapper, 2007, 2008a, 2008b; Sprod, 1993). One such 
manual, 'Making sense of my world: Teacher manual for the doll hospital', authored 
by Ann Margaret Sharp and Lawrence Splitter (2000), is recommended as a resource 
Chadi Youssef – PhD Thesis 
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by the Federation of Australasian for Philosophy in Schools Associations (FAPSA). 
Philip Cam's ‘Thinking Together: Philosophical Inquiry for the Classroom’ (1995) is 
another resource used in Australian schools; however, Cam et al. (2007) acknowledge 
that the work included in their materials is “built upon the work initially carried out 
by Lipman” (p. 6). 
 Australian educators, however, have been reluctant to accept the idea of 
teaching philosophy in schools (Millett, 2006). A reason for this disinclination may be 
because the benefits of learning philosophy are varied in relation to student outcomes, 
and the benefits are more difficult to quantify than those of other teaching areas. 
Millett (2006) argues that although some of the advantages of philosophy can be 
measured in terms of an improvement in literacy and numeracy, very little research 
exists that tests this assumption. The current research addresses this imbalance. 
 
1.2 The Classroom Community of Inquiry 
 
 The concept of the classroom as an inquiring community is central both to the 
philosophical COI and to the general thrust of teaching for better thinking and 
reasonableness (Bridges, 1995; Burgh, 2003, 2006; Fisher, 1996; Sexias, 1993; Sharp, 
1991, 2004). It is suggested that the classroom can be transformed into a COI founded 
on dialogue, trust and respect, with members establishing their own procedures for 
thinking, judging and behaving (Currow, 2000; Haynes, 2009). It is also believed that 
these procedures enable children, as present and future world citizens, to come to 
terms with problematic issues relating to their own schooling, the society at large and 
the global community (Pardales & Girod, 2006).  
 It is asserted that the philosophical COI aids in preparing students to effectively 
tackle problems they will face in the future (Fisher, 2003). It is believed that the 
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quality of these responses are linked to students' capacity to contribute to a dialogue 
in which the views of those involved are often poles apart (Johnson, 1984). 
Proponents in support of P4C programs, in general, suggest that many of the ethnic, 
racial, religious and environmental tensions that characterise the world's trouble spots 
can be alleviated if those involved possessed the ability to sit down and talk to one 
another (McCall, 2009; Splitter & Sharp, 1995). 
 The members of a classroom philosophical COI engage in a range of activities: 
from talking, questioning and listening to writing, reading, drawing, drama and 
playing (Pardales & Girod, 2006). It is the talking, questioning and listening, 
interwoven with these other activities, which is vital to the community and involves 
conversations that are ultimately and intrinsically linked with thinking (Daniel & 
Auriac, 2011; Lipman, 1993a). The COI further involves conversations that reflect 
individual opinions and perspectives as well as the more considered and reflective 
thinking that requires children to scrutinise and evaluate a range of viewpoints 
(Russell, 2002). Proponents of P4C, in general, argue that this is the kind of 
conversation that leads to deeper understanding (Lipman, 2003). Members of the COI 
engage, not only in the first-order inquiry into the subject matter in question, but in 
the second-order inquiry which monitors, reflects upon and scrutinises the thinking 
processes being used at the first level (Lipman, 1993a, 1993b, 2003). Such processes 
are believed to be part and parcel of the care and trust that are integral to the COI 
(Splitter & Sharp, 1995). 
 In the philosophical COI students are required to think critically not only about 
the content they are discussing, but also about their own (and the community’s) 
thinking and reasoning (Pardales & Girod, 2006; Splitter, 2006). An important step in 
the development of critical thinking skills is to understand how to reason well, and 
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why making decisions based on reasoned arguments and judgments are important 
(Bruneau, 1996; Lipman, 2004). P4C programs encourage students to reflect on the 
quality of arguments offered, and the meaning underlying the argument they are 
making (Parfitt, 1999; Lipman, 1991). The teacher’s role in the COI is specifically 
one of facilitator or guide while the dialectic takes place (Mergler, Curtis, & Spooner-
Lane, 2009). Teachers ideally encourage children to focus on the content of the 
discussion and the processes that they are engaged in. This requirement of 
philosophical thought to pay attention to both content and process reveals the highly 
meta-cognitive nature of the COI (Cam, 1995).  
 It is proffered that after exposure to a philosophical COI, students begin to 
critique stated positions in reasoned and passionate ways, thereby becoming more 
aware of a range of positions, and simultaneously considering differing positions to 
weigh their merit (Beyer, 1990) and that the focus of a philosophical COI is not on 
what to think, but on how to think (Haynes, 1993; Hinton, 2003b). There is a current 
concern that these higher order thinking skills should be operative among a student 
population exposed to the philosophical COI program; however, the occurrence of 
these skills has not yet been measured. In addition, the extent to which various 
philosophical skills emerge among students exposed to the philosophical COI 
program are interplayed and mediated by the degree of successful implementation of 
the philosophical COI program (Gregory, 2007a). This is a matter associated with 
implementation integrity of the philosophical COI program, which forms part of the 
basis of the methodological work in this thesis. 
1.3 Thinking 
 
 The philosophical COI is concerned with ‘thinking’, and most explicitly the 
improvement and enhancement of the child’s ability to think (Cleghorn, 2002; 
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Lipman, 1995a, 2008). The process of thinking is inaccessible to direct contact, and 
as such, one has to find indirect means to reach it (Lipman, 1988). It is purported that 
the process of thinking is reached through a process of dialogue (Gardner, 1995; 
Sharp, 1987). 
 Many types of philosophical thinking tools are made explicit in the 
philosophical COI and work to enhance children’s thinking and reflection skills 
(Burgh & O'Brien, 2002; Facione, 2006; Fisher, 2001; Golding, 2004). Cam (1995) 
outlines a number of these including exploring conceptual boundaries, discovering 
criteria, uncovering conceptual connections, defining terms, classifying objects, 
identifying logical relations, drawing deductive inferences, analysing conditional 
statements and constructing analogies. It is claimed that as the teacher identifies these 
processes as they occur during a philosophical COI session, children are encouraged 
to think about and understand these components of thinking (Cummings, 1981; 
Haynes, 1997). Children thus learn to reflect on their thinking, and the thinking being 
articulated within the COI, by applying a range of philosophical processes (Fisher, 
2001). They become aware that the statements they articulate must be supported by 
reasons. As the ability to articulate reasons is essential for understanding, engaging 
children in the philosophical COI allows them to become more aware of their 
thoughts, the meaning of their words, and the complexity of the world (Knight, 2006).  
 Proponents claim that as a result of exposure to a philosophical COI program, 
children will be able to value good reasons, and will be able to clarify meanings 
successfully and coherently, asking insightful and probing questions and using 
analogies skilfully (Curnow, 2001; Haynes, 2002; Lipman, 1994; Splitter & Sharp, 
1995). Cam (1995) suggests that participation in a philosophical COI program equips 
students whereby they can make good judgments about the quality of their own and 
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others’ thinking, assuming that students have actually gained those thinking skills. 
However, it is not clear through the literature whether these skills are in fact operative 
or have even been acquired. A problem here emerges, ‘how can teachers and students 
judge when someone is thinking well’? That is, by what criteria, norms or standards is 
good thinking to be judged? This is one of the fundamental problems in terms of the 
assessment of philosophical COI programs as research, in general, has mostly 
revealed anecdotal evidence of the program’s effectiveness.  
1.4 Concerns with the Community of Inquiry 
        The classroom as a community of inquiry (COI) is not beyond criticism 
(Johnson, 1987; Reed, 1987). Some philosophers, psychologists, teachers and parents 
are concerned that teaching children to think too deeply, too soon, could be 
psychologically dangerous. Developmental psychology purports that children develop 
their thinking competence in stages, and that the teaching of thinking will inevitably 
be circumscribed by the limitations of each stage (DeVries, 1997). Given this, it has 
been suggested that children below a certain age (e.g., 12 years-old) cannot enter into 
the kind of reciprocal social relationships that make relational, hence logical and 
abstract, thinking possible (Murris, 2000; Piaget, 1972). The view was that logical 
thinking entailed a preparedness to see things from the other person's point of view 
(Haynes, 2001). Proponents of P4C programs, in general, however, assert that 
children younger than 12, can, and do engage in abstract thinking (including drawing 
connections between concrete and abstract thinking) as evidenced by their social and 
linguistic interactions with their peers (Gazzard, 1983; Kitchener, 1990; Lipman, 
1994; Splitter & Sharp, 1995). 
 Proponents of P4C programs agree that there are some general ‘truths’ 
associated with children’s involvement in COI’s (Splitter & Sharp, 1995). Some of 
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these truths state that children do not benefit from being bombarded with ‘adult’ 
words and ‘theories’ that mean little to them, as children are unlikely to grasp 
concepts, which cannot be illustrated within the realms of their own experience. On 
the other hand, proponents of P4C programs argue that abstract concepts to do with 
‘conservation’, ‘causality’, the ‘mind’, ‘reality’, ‘personhood’ and ‘truth’ may be 
within the grasp of young children, provided that the children can find pathways to 
and from their own experiences (Lipman 1993a, 1994, 2003). Laying the groundwork 
for the construction of these pathways should be one of the main concerns of the 
facilitator or teacher of a philosophical COI (Splitter & Sharp, 1995). 
 Another major concern about P4C programs, in general, regards the legitimacy 
of the process of inquiry as a valid pedagogic method. One might ask: ‘Does the COI 
make any real progress if the process of inquiry itself is an endless construction? Is 
the COI condemned to relativism and endless self-correction?’ After all, it might be 
said, that the philosophical COI advocates a process, which is governed by the views 
and interests of its participants, a process which rarely, if ever, reaches final 
conclusion. 
 Proponents of P4C programs, however argue that the COI can, and does make 
progress but, paraphrasing Lipman's (1997) metaphor: it is akin to the progress of a 
curtain, or yacht, tacking this way, and that way, into the wind, rather than of an 
arrow speeding unerringly to a fixed and predetermined target (Splitter & Sharp, 
1995), although the yacht may not be taking part in a race to the finish, it nevertheless 
arrives somewhere eventually. However, this finality cannot be predetermined in 
advance of the arrival. The uncertainty of where the philosophical COI program leads 
children who are exposed to the program is a major concern that drives the work in 
this thesis.  
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 Issues have also been raised in regard to the philosophical competence of 
teachers and the appropriate policy recommendations for dealing with inadequacies in 
this crucial area (Echeverra, 2006; Roberts, 2006; Weber & Gardner, 2009; Yule, 
1995). Yule, for example, argues that if philosophy were to be seen as just another 
program that anyone can regard themselves as fully qualified to teach after a two-day 
technical introduction on ‘how to go about it’, with the added assumption that it does 
not matter who trains these prospective teachers, then such views should be regarded 
as misguided and based on an inadequate idea of philosophy “not only are they 
impoverished with respect to philosophy, but they also are ignorant of this 
impoverishment” (p. 23). Yule's further concern is that there is potential for running 
the risk of effectively cutting out the philosophers. Currently, Australian classroom 
teachers are conducting philosophical COI sessions with their students, on the basis of 
an orientation program with a minimum of a two-day training workshop (Mergler et 
al., 2009). Yule recommends a central role in teacher education for experienced 
teachers who share aspects of the experience alongside philosophers in a leadership 
team. 
Furthermore, a primary area of concern regarding facilitators of philosophical 
COI programs is criteria for their selection. Weissman et al. (1982) offered extensive 
guidelines and areas of consideration regarding the selection of facilitators: (1) 
theoretical agreement between facilitator orientation and program procedures - that is, 
the ‘fit’ between program and facilitator; (2) willingness to conform to procedural 
restrictions regarding the program; (3) amenability to being evaluated so that program 
process and efficacy can be determined; (4) overall competency of the facilitator; (5) 
commitment of the facilitator to the program regimen; and (6) interpersonal flexibility 
of the facilitator.  
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Trickey and Topping (2004) and Millett and Tapper (2012) have 
recommended that future studies conduct implementation integrity research on 
philosophical COI programs. In order to examine the integrity of philosophical COI 
programs, a promotion of a clear conceptualization and operationalisation of the steps 
involved in the implementation of the philosophical COI are required, combined with 
an understanding of the level of training the program facilitators have received. The 
current research addressed this gap and explored these concerns via audio-recorded 
teacher interviews (see Appendix I) and through audio-recorded classroom 
observations to ascertain the fidelity of the program (see Appendix G). 
1.5 The Purpose of the Thesis 
UNESCO (2008) has suggested the need for ‘highly desirable’ research into 
how philosophical COI programs are employed at the primary-school level. The 
current work in this thesis addressed the need for research, as described by Millett and 
Tapper (2012), and contributes to a better understanding of philosophy for children 
programs, in general, but in particular the philosophy for children that exists here in 
Australia, under the banner of ‘Philosophy in Schools’, but more specifically, the 
‘philosophical Community of Inquiry (COI)’.  
 Research suggests that P4C programs show contradictory results in terms of 
students’ improved academic outcomes and affective domains (Allen, 1988; Imbrosciano, 
1997; McDermott & Fox, 2001). In addition, insufficient attention to treatment integrity 
or fidelity to the program, greatly limits confidence in P4C research, in general, primarily 
because it renders questionable the validity of the inferences drawn from published 
studies on the program. In the current context of Australia, it appears that at this time, the 
implementation of the philosophical COI is identified as empirically supported, primarily 
on the basis of whether changes on the dependent measures are empirically demonstrated. 
Chadi Youssef – PhD Thesis 
 
24 
The standards of research in this area would benefit by the imposition of stringent criteria 
for empirical validation of its procedures.  
 The purpose of this thesis was to measure the effects of program participation in 
an Australian philosophical COI on primary school students’ reading comprehension, 
interest in maths, self-esteem, pro-social behaviours, and emotional well-being, for a 
sample of 280 sixth grade children across eight primary schools. In the current study, the 
philosophical COI program was implemented over a one-year period from mid 2011 to 
mid 2012. A multilevel model for change was used to detect differences in reading 
comprehension, interest in maths, self-esteem, pro-social behaviours and emotional well-
being, between a quasi-experimental group (philosophical COI program participants) and 
comparison group (nonparticipants who received the usual curriculum). An Iterative 
Generalized Least Squares (IGLS) method of estimation was used to estimate unknown 
variance-covariance parameters within the developed model. The study sample consisted 
of 280 children (149 intervention, 131 comparison) attending eight primary state schools 
in the Southeast region of Queensland. Using hierarchical linear modelling (HLM), also 
known as multilevel modelling and random coefficients modelling, the current study 
examined the effectiveness of the philosophical COI program in increasing students’ 
reading comprehension, interest in maths, self-esteem, pro-social behaviours, and 
emotional well-being, among philosophical COI program participants and non-
participants. 
 The integrity of the program was also investigated. This was an important 
consideration given the potential for variable implementation of what should otherwise be 
a structured program. The benefits that can be gained from the investigation of program 
integrity are the linking of philosophical COI outcomes to philosophical COI 
intervention, the promotion of generalisations across settings, and the enhancement of 
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scientific research that drives policy in this area. The work in this thesis provided an 
original contribution to the literature by bridging the gap between the insufficiently tested 
claims about the philosophical COI program and the empirically observed data, using a 
superior statistical technique, unprecedented in the literature, and therefore contributed 
significantly and originally to the field of Educational Philosophy, in general. The work 
in this thesis further provided a contribution by examining facilitator integrity to the 
philosophical COI program for an Australian setting. 
1.6 Research Questions and Implications 
 
 It is important that further investigation be carried out on the philosophical COI 
program that is currently underway in Australia. There remains scant evidence for the 
inclusion of philosophical COI programs in primary schools, in general, and any 
related effectiveness. Much of the existing research is contradictory and many contain 
flawed methodological designs. This study sought to determine the effects of 
exposure to the philosophical COI on 6
th
 grade student measures of reading 
comprehension, interest in maths, self-esteem, pro-social behaviour and emotional 
well-being and, thus, provided an empirical argument which sought to either support 
or not support the inclusion of philosophy programs in the Australian school 
curriculum.  
This thesis examined the following major question: 
 
Using a longitudinal multilevel analysis for change, in what ways does the 
philosophical COI affect primary school students’ reading comprehension, 
interest in maths, self-esteem, pro-social behaviour, and emotional well-
being? 
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 In particular, this thesis addressed the following 5 specific research questions 
that flow from the major question: 
 
1. What effects does a philosophical COI program have on primary school  
students’ reading comprehension?  
2. What effects does a philosophical COI program have on students’ interest  
in maths? 
 3.  What effects does a philosophical COI program have on the development of  
      students’ self- esteem?   
4. What effects does a philosophical COI program have on students’ pro-
social behaviours?  
5. What effects does a philosophical COI program have on students’  
emotional well-being? 
 
 The thesis also explored whether the philosophical COI program was being 
implemented with high levels of integrity to program implementation procedures. No 
study to date has reported the integrity of philosophical COI programs (Trickey & 
Topping, 2006; Topping & Trickey, 2007a). The dearth of studies in this area does 
not allow for the appropriate evaluation of the practical and scientific importance of 
published results and nor do the existing studies allow readers to determine what was 
actually responsible for the observed outcomes among students exposed to the 
philosophical COI program. It is well documented in the P4C literature that the 
implementation of P4C programs is subject to a great deal of teacher sensitiveness 
(Sternberg & Bhana, 1996). That is, the variability in which the program is facilitated 
can have enormous effect on subsequent student outcomes. Due to the nature of such 
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a program and it being highly teacher sensitive, an investigation into the integrity to 
philosophical COI implementation is warranted.  
Treatment integrity data help readers evaluate the practical and scientific 
importance of published results, determine what was responsible for the observed 
outcomes, allow replication of the study, and allow future investigators to expand 
upon the procedures used (Armstrong, Ehrhardt, Cool, & Pollen, 1997; Northup et al., 
1994). Because the philosophical COI program has the potential to be 
multidimensional, measurable changes in (a) classroom environmental arrangements 
(e.g., grouping, materials), (b) teacher behaviours, and (c) student behaviours are 
necessary to fully characterise whether the philosophical COI program is being 
implemented with high levels of integrity. This is important for the current 
investigation as the philosophical COI program is highly multidimensional in nature 
and allows for a high degree of implementation variability among facilitators.  
 The purpose of this thesis was to measure the effects of the philosophical COI 
program on 6
th
 grade school students’ reading comprehension, interest in maths, self-
esteem, pro-social behaviours and emotional well-being. The fidelity to the 
philosophical COI program was also investigated by determining the degree of 
implementation of the philosophical COI program utilising checklists that were 
developed for an Australian context (see Appendix G), and by using audio recorded 
observations of the COI and conducting audio recorded teacher interviews (see 
Appendix I). The recordings were then transcribed, and the differences of 
implementation among teachers where then measured. Inter-rater reliability was also 
established.  
1.7 Significance of the Research 
 
        The evaluations that have emerged on the impact of philosophical COI programs 
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on student outcomes have not been extensive and the results that have emerged from 
the very few studies remain questionable (Niklasson, Ohlsson, & Ringborg, 1996). 
Given how imprecise, inconsistent and unreliable this body of evidence is, it does not 
allow for the conclusion that a philosophical COI program enhances Australian 
primary school students’ academic and affective outcomes. Further, despite the rapid 
spread of the implementation of philosophical COI in Australian schools (Cam et al., 
2007), there remains scant evidence for the program’s effectiveness. Issues of 
integrity to implementation further compound this tension. Furthermore, by 
implementing a ‘Philosophy in Schools’ component into its pre-service teacher 
education program, some Australian universities are attempting to explicitly arm its 
pre-service teachers with the knowledge and skills needed to effectively engage in 
philosophical and values-based reflection, discussion and activities with themselves, 
their peers and their future students (Mergler et al., 2009). 
 Although lacking the rigour of scientific inquiry, the pioneers behind the P4C 
movement and associated advocates and affiliations, to date, make numerous claims 
about the effects of P4C programs, in general, such as increases in student academic 
outcomes and the positive effects that such programs have on various psychological 
domains such as social behaviours (e.g. bullying), emotional well-being and the self-
esteem of children. These claims about the affective domains of students are not 
warranted because they have not been sufficiently tested using appropriate evidence-
based measures and proper statistical techniques that accounts for nesting. At present, 
there remains scant and often contradictory evidence on the effects of P4C programs, 
in general.  
 Sternberg and Bhana (1996), in particular, have described the difficulties in 
evaluating P4C programs because of their wide-ranging goals and the absence of an 
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appropriate overall evaluative instrument. Due to the increased dissemination of these 
wide-ranging claims about P4C programs, it is timely that these claims be examined 
to explore their veracity. The current research contributes to the literature because it 
provides solid empirical data on the effects of the philosophical COI program on 
Australian students’ reading comprehension, interest in maths, self-esteem, pro-social 
behaviour and emotional-well-being, utilising a statistical procedure known as the 
multilevel model for change (Singer & Willett, 2003). The multilevel model for 
change was used to detect differences in reading comprehension, interest in maths, 
self-esteem, pro-social behaviour and emotional wellbeing, between a quasi-
experimental group (philosophical COI participants) and a comparison group (non-
participants). 
1.8 Thesis Outline 
This first chapter has provided an introduction to P4C and the practice of the 
philosophical COI, and its historical, contextual, conceptual and pragmatic facets. The 
chapter also highlighted some of the problems associated with COI programs and the 
effect they may have on student learning. The second chapter of this thesis examines 
the theoretical frameworks that underpin the current study. The third chapter of the 
thesis will highlight and explore the research that has been conducted in this area. The 
fourth chapter outlines the methodology and methods used to examine the effects of 
exposure to the philosophical COI program. The fifth chapter provides the results of 
the study and chapter six provides a discussion of the results and recommendations 
for further research in this area. 
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Chapter 2: Theoretical Framework 
2.1 Overview 
 The purpose of this chapter is to situate the current Australian study within a 
theoretical framework that supports an investigation into the philosophical COI 
program, and its effects on 6
th
 grade primary school students’ reading comprehension, 
interest in maths, self-esteem, pro-social behaviour, and emotional well-being. 
Through the explication of this theoretical framework, the assumptions informing this 
study and the propositions of the research will be made clear. The aim of this chapter 
is to identify and define the constructivist context of philosophical COI’s, in general, 
and specifically how it relates to student learning outcomes.  
 In this section, various complementary theoretical frameworks are considered 
central in understanding the philosophical COI program in the current study, and P4C 
in general. These include the work of Dewey, constructivism as an overarching theory 
and its theoretical distinctions, social constructivism and the work of Vygotsky, 
collaborative learning, social learning theory, inter-subjectivity; cognitive 
constructivism and the work of Piaget, cognitive apprenticeship and cognitive 
dissonance; with both of the latter two having their foundations in the cognitive 
constructivist theoretical framework. First, definitions of the theoretical frameworks 
will be examined and discussed. Second, issues around similarities and distinctions of 
the various theoretical frameworks will be examined. Third, the theoretical 
frameworks and their relevance to the philosophical COI will be explored. The 
theoretical framework of constructivism underpins the overarching premise in 
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understanding the application and dynamics of a philosophical COI and in which the 
other theories that are discussed have their basis.  
2.2 Background Philosophy to Structure P4C 
 
‘All which the school can or need do for pupils, so far as their minds are concerned.... is to develop 
their ability to think’ (Dewey, 1916, p. 152). 
 
The following sections report on theoretical influences that have helped to 
shape the development of P4C programs. For example, John Dewey's contribution to 
the philosophy of education is significant and underpins the pragmatism of P4C 
(Bleazby, 2009; Childs, 1989; Lipman, 2004). Dewey envisioned philosophy in 
schools as one way to improve student thinking and suggested that education needed 
to be redefined as the fostering of thinking rather than as the transmission of 
knowledge (Dewey, 1938). He argued that reasoning could be sharpened and 
perfected by disciplined discussion. Instead of indoctrinating students with values, 
Dewey argued that it was best to teach students to reflect effectively on the values that 
are constantly being urged on them. Dewey argued that children are born with 
countless pairs of opposed tendencies. For example, students can be generous or be 
selfish and they can be competitive or cooperative. These dichotomies constitute 
students’ impulsive energies, and according to Dewey, it is the social structure that 
screens out alternative kinds of behaviours while filtering in others, encouraging and 
rewarding appropriate behaviours and discouraging and punishing inappropriate 
behaviours, similar to the process of operant conditioning (Dewey, 1938).  
Consequently, the student learns to direct his or her energies into the pattern of 
conduct of which society approves. Social patterns around the world vary 
enormously, but whatever culture one visits, one will find the same insistence that the 
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social arrangements of society play no causal role in shaping peoples motivations, but 
merely accommodate the sets of instincts of which human nature is thought to be 
composed (Dewey, 1938). Dewey saw the potential in weakening the capacity of 
adults to impose their ‘unreasonableness’ on children and to strengthen the capacity 
of children to think for themselves and thereby be in a position to defend themselves 
in a world in which irrationality is rampant (Dewey, 1938; Lipman 1993c).  
According to Lipman (2003), Dewey was certain that education had failed 
because it was guilty of a ‘stupendous category mistake’ by confusing the refined, 
finished end products of inquiry with the raw, crude initial subject matter of inquiry 
and tried to get students to learn the solutions rather than investigate the problems and 
engage in inquiry for themselves (Lipman, 2003, p. 35). Further, Dewey suggested 
that the educational process in the classroom should take as its model the process of 
scientific inquiry. John Dewey emphasised the need for academic work to be 
meaningful, for schools to support creative and expressive behaviour in students, and 
for the teaching of thinking skills (Dewey, 1902). Dewey reasoned that students 
would be more enthusiastic if the schoolwork was personally applicable. Recent 
studies support this hypothesis and have concluded that by using activities that require 
diverse cognitive operations, by properly structuring lessons, and by explicitly 
teaching learning strategies, greater levels of effort and interest in learning, higher 
rates of achievement, inevitably emerge (Lerner & Steinberg, 2007).  
2.3 Constructivism 
 The overarching theoretical position in this thesis is that of constructivism. 
In education, constructivism refers to theories of knowledge and learning. These 
theories state that knowledge is constructed rather than received from an objective 
world or external reality. Constructivism is understood best as an academic construct 
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or metaphor that describes many different ways of thinking about learning and 
knowledge acquisition. Constructivism primarily is a synthesis of ideas from 
philosophy, sociology, psychology, and education. Early constructivist approaches 
have been traced to Vico, Goodman, Rousseau, Kant, Dewey, and Vygotsky. John 
Dewey (1933/1998) is often cited as the philosophical founder of the constructivist 
approach. Ausubel (1968), Bruner (1990), and Piaget (1972) are considered the chief 
theorists among the cognitive constructivists, while Vygotsky (1978) is the major 
theorist among the social constructivists.  
 The constructivist approach to teaching and learning contains a subset of 
research within cognitive psychology and a subset of research within social 
psychology. The basic premise is that an individual learner must actively “build” 
knowledge and skills (Bruner, 1990) and that information exists within these built 
constructs rather than in the external environment. Two perspectives have become 
dominant within the theory of constructivism: social constructivism and cognitive 
constructivism. Social constructivism grew from the work of individual 
constructivists, as well as Vygotsky and others, who took a social and cultural 
perspective of knowledge creation. Social constructivists believe that learning occurs 
via the construction of meaning in social interaction, within cultures, and through 
language. Cognitive constructivism, on the other hand, initially evolved from Piaget’s 
work where he noted that learning is the result of constructing meaning based on an 
individual’s experience and prior knowledge (McInerney & McInerney, 2002). While 
some posit that these two schools of thought differ as ends of a continuum, others 
have suggested that all learners construct meaning both socially and individually 
(Cobb, 2005).  
 Cognitive constructivism and social constructivism are distinct frameworks but 
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share commonalities (Noll, 2007). This has been discussed by Maxim (2006) who 
asserts that cognitive and social constructivists share common features but they differ 
significantly in terms of the extent and type of involvement of both teachers and 
students. Although each theory requires effort and responsibility on the part of both, 
social constructivists stress the organization of ‘communities of learners’ in which 
‘more expert’ adults or peers provide assistance to the less skilled learners. Cognitive 
constructivists, on the other hand, describe a learner-centred environment where 
individual students, in a fashion that supports their interests and needs, carry out the 
making of knowledge. For cognitive constructivists, learning is primarily an 
individualistic venture (Huitt, 2003).  
Arcavi and Schoenfeld (1992) suggest that there are four central premises in 
constructivist views of learning. The first suggests that learning is an active process 
controlled by the learner rather than the teacher. This first stage is analogous to the 
student’s role in the philosophical COI in which the student is expected to engage in a 
controlled and active manner. The second premise in the constructivist view of 
learning is that individuals build mental structures or representations of knowledge. 
This second premise is analogous to when students, during the philosophical COI, are 
required to actively consider and reconcile their peers’ views and perspectives. This 
process results in the regeneration of mental structures and new representations of 
knowledge. The third premise in the constructivist view of learning is that 
individuals’ personal perception of the world and their subsequent cognitive 
processing of information shape mental structures. This third premise is analogous to 
the self-correction and self-renewal that students exposed to a philosophical COI 
constantly undergo. The fourth premise in constructivism is that students' knowledge, 
concepts and ideas constitute ‘genuine’ knowledge, even if misplaced, which 
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sometimes occurs with the philosophical COI. This final premise in the constructivist 
view of learning is reflected in the knowledge, concepts and ideas that students bring 
to the philosophical COI. 
2.4 Social Constructivism and Vygotsky 
It is important to position the philosophical COI program in a social 
framework to gain some understanding of the mechanisms of how the program affects 
students’ reading comprehension, interest in maths, self-esteem, pro-social 
behaviour, and emotional well-being, given the sample in the current study is 
comprised of 280 sixth grade primary school students. Social constructivism is based 
on specific assumptions about reality, knowledge, and learning. Social constructivists 
believe that reality is constructed through human activity and that members of a 
society, or of a philosophical COI, together invent the properties of the world (Kukla, 
2000). Social constructivists argue that reality does not exist prior to its social 
invention and cannot therefore be discovered (Gregory, 2004). Social constructivists 
also suggest that knowledge is a human product, and is socially and culturally 
constructed and that individuals create meaning through their interactions with each 
other and with the environment they live in (Ernest, 1999). Finally, social 
constructivists believe that learning is a social process and that it does not occur only 
within an individual, and nor is it a passive development of behaviours that are shaped 
by external forces (Gredler, 1997).  
 Lev Vygotsky worked extensively on ideas about cognitive development and on 
the relationship between language and thinking (Vygotsky, 1986). For Vygotsky, 
thinking occurs as people interact with each other prior to it occurring at an internal, 
individual level. Vygotsky’s social constructivism centred primarily on child 
development and how this is guided by the roles of culture and interpersonal 
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communication and he also noted how higher mental functions develop through social 
interactions with significant others in a child's life. It was through this dynamic that 
Vygotsky believed that a child comes to learn the language and symbolic knowledge 
through which the child derives meaning, thereby mediating a child's construction of 
knowledge. Additionally, Vygotsky saw a relationship between social experience and 
individual thinking which can be seen in his views on the relationship between 
language and thought. For Vygotsky, children use language as a tool to communicate 
with others. In order to acquire language the child must engage in extensive and 
highly tailored communication experiences with other more proficient language users.  
            In addition to Vygotsky, the social constructivist framework is closely 
associated with other contemporary theories, most notably the developmental theories 
of Bruner (McMahon, 1997) and Bandura's social cognitive theory (Schunk, 2000). 
The theoretical paradigm of social constructivism stresses the importance of culture 
and context in understanding what occurs in society. These experiences formulate the 
construction of knowledge (Derry, 1999; McMahon, 1997). Bruner (1985) argued that 
once children have acquired language they have available a powerful tool to aid 
learning as well as a means of developing increasingly complex and intricate 
communication patterns. However, Vygotsky saw that language was far more 
important to the child than just a means of communication. He argued that language 
was the basis of thought. Vygotsky viewed thought as “inner speech” and that 
language can be thought of as a form of external thinking (Vygotsky, 1986). Bandura 
also posited that people learn from one another, via observation, imitation, and 
modelling. His theory of social learning explains that people learn through observing 
others’ behaviour and attitudes, and the outcomes of these: “Most human behaviour is 
learned observationally through modelling: from observing others, one forms an idea 
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of how new behaviours are performed, and on later occasions this coded information 
serves as a guide for action.” (Bandura, 1977, p.22). Social learning theory explains 
human behaviour in terms of continuous reciprocal interaction between cognitive, 
behavioural, and environmental influences. Bandura believed in “reciprocal 
determinism” which states that the world and a person’s behaviour cause each other.  
           In line with the theories of Vygotsky and Bandura, Moscovici (1984) proposed 
a theory of social representations. This theory shares much with the general theory of 
social constructivism. Its central proposition is that all knowledge, including social 
knowledge, is socially constructed. Mosocovici argues that children come to learn 
about social relationships through a process of socialisation where children come to 
understand the social activities of the society in which they live. 
          Bruner (1985) describes the way in which adults systematically adjust their 
language to match and encourage young children's language development. For 
example, when talking to a baby an adult will often engage in “baby talk” or 
“motherese”. Bruner calls these short, intense interactions where the adult carefully 
matches and encourages the child's emerging languages, microcosms. In fact he 
suggests that moments of important communicative development are often so tiny that 
they might best be thought of as “nanocosms”. Bruner’s theory suggests that language 
does not develop as a consequence of large, elaborate sessions but is acquired in small 
steps, which occur repeatedly over time. Bruner’s Toward a Theory of Instruction 
(Bruner, 1966), wherein he documents the development of his curriculum project 
Man: A course of Instruction (1970), provided scholars interested in new ways of 
teaching and curriculum development with a set of conceptual tools, new ideas, and 
research that could be put to use in their work. It was this and Bruner’s conception of 
learning that appealed to Lipman. 
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 It has been argued that learning about the social world follows the same rules of 
development as learning in more easily recognised knowledge domains (Elmer, 
Ohana, & Dickinson 1990). The child actively constructs increasingly complex 
networks of socially relevant knowledge. This process of knowledge construction is 
not an isolated individual process but is socially embedded. Children build knowledge 
based on their observations of others in social situations, their own social experiences 
and through the explicit guidance of adults.  
          When students collaborate in the philosophical COI, the verbal interaction that 
takes place represents externalised thinking (Lipman 2003). Language in this context 
is used to regulate both individual and joint activity, to classify, to elaborate 
experiences and to provide explanations. Thus, when working in a social relationship, 
language becomes a kind of shared thinking. Following these social interchanges 
learners appropriate this language with themselves. It follows, then, that students in 
the philosophical COI extend their own knowledge, ideas and understandings by 
internalising the language that they have shared through social interaction. Vygotsky 
suggested that as learners appropriate the social tools of communication for 
themselves, language becomes transformed into individual tools for thinking and 
problem solving. As the community of inquiry internalises socially constructive 
thoughts, ideas, understandings and explanations, language is transformed to 
individual thought and consequently shapes and promotes individual development.  
2.4.1 Zone of proximal development 
 Although Vygotsky suggested that development occurred as the child 
internalises social experience, he did not suggest that the child had unlimited potential 
for development without support. He coined the term ‘zone of proximal development’ 
(ZPD) to signify the amount of intellectual growth and development the child could 
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experience at any point in time. The zone of proximal development is the difference 
between what an individual can achieve while working by him or herself and what the 
individual can achieve working in collaboration with an adult. He believed however, 
that this zone varies from child to child, and reflects the ability of the learner to 
understand the logic of a variety of concepts at various stages of development 
(Vygotsky, 1978).  
 
 Vygotsky viewed the interaction between the teacher and student as the 
key to learning. Through scaffolding, teachers support and extend the learners’ 
knowledge and understanding. Knowledge, for Vygotsky, is socially rather than 
individually constructed. This indicates that people working together in social 
situations create knowledge. However, if knowledge is created in social contexts how 
does an individual acquire knowledge and skills that are internal to the individual? 
Vygotsky accounted for individual knowledge through a process he referred to as 
internalisation. This refers to the idea of an individual appropriating socially created 
knowledge. Advances in cognitive development occur as a consequence of 
internalisation of the concepts created during collective thinking.  
 In discussions about the relationship between language and thought, it is 
noted that students in the community of inquiry initially use language purely as a 
communicative tool (Lipman, Sharp, & Oscanyon, 1980; Lipman, 2003). However, as 
children explore philosophical concepts with knowledgeable peers and adults, 
language becomes the means by which they examine, analyse and build 
understanding of the world around them. It is believed that during the Philosophical 
COI, language enables young children to label and build understandings of objects, 
actions and tasks (Lipman, 2003). These form the nucleus of their emerging concepts. 
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Further, by sharing the language in a philosophical COI, students will be introduced 
to an assortment of concepts related to philosophical thinking. As individuals engage 
in social interactions, using language to build concepts, discover relationships and 
solve problems, they gradually internalise or appropriate that language, and the 
constructs, concepts and ideas that language represents, making them their own. Thus, 
knowledge that is constructed during social interactions becomes personal and 
personalised. Vygotsky used the concept of inner speech to refer to the thoughts and 
ideas, which individuals develop as a consequence of their linguistic experiences. 
Thus, he saw development as a process where spoken language is transformed to 
inner speech, which enables thinking. 
2.4.2 Peer collaboration to promote thinking and learning 
  Vygotsky also suggested that individual development occurred as a 
consequence of interactions where an adult scaffolded the child's construction of 
knowledge. A number of researchers, however, have explored ways in which social 
interaction with other students or peers can also promote learning and development. 
Daiute and Dalton (1993) suggest that groups of peers can function in much the same 
way as expert collaborators. When working with a child, adults help direct attention, 
monitor comprehension, help develop links between ideas and use language to label 
concepts, make connections and synthesise ideas, and ask questions that promote the 
recollection of concepts and the development of abstract ideas. 
            While novice peers are unlikely to be able to construct the carefully crafted 
interactions that adult scaffolders can achieve, children can nevertheless promote each 
other’s development. Daiute and Dalton (1993) argued that as peers talk together, 
they engage ideas and concepts that advance knowledge and understanding.  
Sampson, Cohen, Boud, and Anderson (1999) discussed the notion of reciprocal peer 
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learning in which students work together with relatively little involvement from 
teachers. Reciprocal peer learning involves students learning with or from each other. 
It involves notions of interdependence and mutual benefit whereby students are liable 
for each other’s learning in settings, which are often constructed by students.  
Reciprocal peer learning can be regarded as a sub-set of collaborative learning. 
Collaborative learning and cooperative learning are other terms often used in relation 
to peer learning and will be discussed in the next section. While these three terms 
have been almost interchangeably in recent literature, their use has emerged from 
different educational perspectives and often emphasised different outcomes.  
           Collaboration acts as an impetus to thinking aloud which helps children to 
explicitly examine both their own and others' thinking: the presence of another child 
who shares the same task prompts verbal interaction. When children are working 
toward the same goal the verbal interaction becomes a form of externalised thinking. 
Children transform simply by expressing their own thoughts and listening to others. 
These processes are believed to be highly operative during a philosophical COI. 
             Students within a philosophical COI may have different strengths and 
weaknesses. The assumption is that by working together, students pool their 
‘expertise’ to produce concepts that otherwise could not have been generated by 
working alone. Additionally, in the process of working together students have the 
opportunity to explore, critique, explicate and analyse both their own and others' 
knowledge. The extent to which these processes are operative during a philosophical 
COI and the subsequent effects on students’ affective outcomes, to date, have not yet 
been effectively studied.  
2.4.3 Collaborative learning 
          Other terms, which emphasise social interaction in learning, include 
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collaborative learning and cooperative learning. The terms collaborative learning and 
cooperative learning sometimes are used interchangeably. Each strategy, however, 
inherently supports a discovery-based approach to learning. In both situations, student 
members are required to possess group skills (Smith & MacGregor, 1992; Rockwood, 
1995a, 1995b).  
 
 Cooperative learning is the methodology of choice for foundational 
knowledge (i.e., traditional knowledge) while collaborative learning is connected to 
the social constructivist’s view that knowledge is a social construct (Bruffe, 1995). 
Rockwood (1995a, 1995b) further distinguishes these approaches by the instructor's 
role. In cooperative learning the instructor is the centre of authority in the class, with 
group tasks usually more closed-ended and often having specific answers. In contrast, 
with collaborative learning the instructor abdicates his or her authority and empowers 
the group who are often given more open-ended, complex tasks (Cooper & Robinson, 
1998; MacGregor, 1990; Smith & MacGregor, 1992).  
 In collaborative learning, positive interdependence is important if the 
group is to become responsible for the learning of everyone. Children learn in two 
ways when working effectively in collaborative learning groups. First, they learn 
while working together to accomplish a task. In the phase of collaborative learning 
the processes of collaboration contributes to learning. Second, each student learns 
when the group assures that all group members can understand and complete the task. 
Students who have difficulty with the task benefit from the extensive peer tutoring 
that occurs. Equally important, students who initially master the task also benefit from 
this phase. The need to analyse the difficulty of another student, to explain the answer 
and to check for understanding enhances learning in a number of ways. It makes new, 
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tentative understandings clearer and firmer as they are explicated and repeated. In 
many ways the peer tutor is working at a metacognitive level. This develops greater 
awareness of the new knowledge and in the process the student experiences enhanced 
cognitive control over that knowledge. 
 The possible benefits of collaborative learning are not necessarily assured. 
Groups will not automatically cooperate. Many students may have experienced many 
years of individual competitive learning. Successful collaborative learning requires 
highly skilled management by the teacher. The composition of the groups must be 
considered so that while groups reflect diversity in terms of ability, and possible 
cultural and social backgrounds, they nevertheless have a combination of 
interpersonal skills to ensure that students can communicate successfully with each 
other. 
           Once groups have been established, it should not be assumed that they will 
function as intended. Students need to be given clear guidelines and in some cases 
explicitly taught how to work together. The teacher may need to discuss aspects of 
group functioning such as turn taking, ensuring that everyone has an opportunity to 
participate actively. There needs to be rules to ensure that each group member’s 
thoughts and opinions are considered and valued. Some students may need to be 
taught how to listen to others, while others may need to learn to articulate their ideas 
(Gillies & Ashman, 1994). 
          The careful structuring and implementation of a philosophical COI is central for 
its success. The teacher/facilitator needs to carefully consider the tasks and questions 
that they set. Vygotsky's notion of the Zone of Proximal Development may provide 
some guidance here. The least capable member of the community of inquiry must be 
able to achieve whatever task has been set before further ‘progress’ is made. Initially 
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the goal of the task should be very clear and should not be too difficult or complex. 
Once the students in the philosophical community of inquiry have identified the 
necessary routines so that they can function effectively, then more demanding tasks 
can be introduced. 
 
2.4.4 Rogoff’s Inter-subjectivity 
        Rogoff (1990) has used the word ‘inter-subjectivity’ to refer to a shared 
understanding among individuals whose interaction is based on common interests and 
assumptions that form the ground for their communication. For Rogoff, social 
meaning and knowledge is shaped and evolves through negotiation within the 
communicating groups (Gredler, 1997; Prawat & Floden, 1994). The personal 
meanings that are shaped through negotiation are influenced by the ‘inter-subjectivity’ 
of the community to which the students belong. Inter-subjectivity not only provides 
the grounds for communication but also supports people to extend their understanding 
of new information and activities among the group members (Rogoff, 1990; 
Vygotsky, 1987). In social constructivism, knowledge is acquired through interactions 
between people and their environments and resides within the community (Gredler, 
1997; McMahon, 1997; Prawat & Floden; 1994; Schunk, 2000). When the members 
of the community are aware of their inter-subjective meanings, it is easier for them to 
understand new information and activities that arise in the community. Rogoff’s inter-
subjectivity has striking parallels to the functions and processes that take place among 
students exposed to a philosophical COI. 
2.4.5 Contestation of ideas  
          When students work together, disagreements can often occur. These 
disagreements provide a unique opportunity for students to explain, elaborate and 
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clarify their thinking. When an idea is contested in a philosophical COI, children are 
required to examine their own thoughts as they clarify, expand, justify or modify their 
ideas. Similarly, students who dispute ideas extend their own thinking as they 
question, challenge or critique. During disagreements, students question each other, 
pose alternatives, evaluate the merits of different perspectives and elaborate ideas 
(Dyson, 1989). As a consequence of conflict around ideas all participants emerge with 
‘new’ concepts and understandings.  
         Daiute and Dalton (1993) suggest that useful contestation and disagreement can 
be encouraged by allowing children with different social, cultural or ethnic 
backgrounds to work together. As children with various perspectives work together 
they can develop ‘broader’ and more ‘complex’ understandings as they attempt to 
address the ‘concerns’ of others in the group. Contestation around cognitive tasks 
may also be valuable in prompting students to reflect on knowledge that is relatively 
newly acquired, weak or inert (Mugny & Doise, 1978).  
2.4.6 Community of learners 
 Rogoff (1994) argues that learning and development occur as people participate 
in the socio-cultural activities of their community. In many communities this occurs 
spontaneously as children observe and participate in community activities. The 
process of informal learning through participation has been used to explain the way in 
which some children learn to speak, read, write and use basic mathematical principles 
(Brown & Campione, 1986). In these situations adults do not act as authorities who 
aim to deliberately ‘instruct’ students. Rather, as children and adults participate in 
meaningful tasks together, rich and valued learning occurs (Lave & Wenger, 1991). 
Rogoff suggests that in communities of learners the adults relinquish the roles where 
they control all the interactions in the classroom. Rather they act in ways that support 
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students and provide leadership so that students work together to build an 
understanding of the problem or learning activity. 
 Rogoff suggests that in communities of learners students do not learn as a 
consequence of teachers’ teaching. Rather learning is the inevitable consequence of 
children participating in mature activities of the community. “Learning is treated as a 
collaborative activity, natural to engagement in shared endeavours rather than a 
product of specialised adult-run settings such as lessons” (Rogoff, 1994, p. 217). 
During a philosophical COI, students learn how to build on each other’s ideas in a 
manner that strives for consensus rather than confrontation. In the philosophical COI, 
students are encouraged to both share ideas with others and to seek ideas from others. 
It can be seen from these points that communities of learners cannot be developed by 
implementing a few interesting but basic techniques. All aspects of the traditional 
classroom environment must be transformed. Rogoff acknowledges that it is not easy 
to implement a community of learners model such as the community of inquiry in a 
traditional schooling system because children are often socialised in ways, or rather, 
undergo the process of ‘enculturation’, that enable them to engage effectively in 
classrooms where teachers control the activity and dialogue, and students merely 
respond to the teacher's direction (Wells, 1999). Rather than undergoing enculturation 
into what I call a ‘dependant’ state of learning, students exposed to a philosophical 
COI, undergo an opposite transformation in which they experience enculturation into 
what I refer to as an ‘independent’ state of learning; a dependency on one’s own 
thinking skills. 
2.5 Cognitive Constructivism and Piaget 
         Cognitive constructivism is based on the work of Swiss developmental 
psychologist Jean Piaget. Piaget’s developmental psychology had one central goal: to 
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ascertain how knowledge grows within the individual mind. Piaget’s cognitive 
constructivist viewpoint states that the growth of knowledge is a progressive 
construction of understanding, which takes place within the individual.  
Piaget's theory of cognitive development proposes that children cannot be told 
information, which they can immediately understand and use. Instead, children must 
“construct” their own knowledge through experience (Piaget, 1957). These 
experiences enable children to create schemas, or mental representations. These 
mental representations are modified, expanded, and improved on through two 
complimentary processes: assimilation and accommodation. Assimilation occurs 
when an individual’s new experience aligns with his or her existing, internal 
representation of the world. That is to say, the learner will assimilate the new 
experience into an already existing framework. Accommodation, on the other hand, is 
the process through which individuals reframe their mental representations of the 
external world in order to meet new experiences, which differ from their existing 
understandings. 
Piaget emphasised that children pass through a series of four cognitive 
developmental stages before they construct the ability to perceive, reason and 
understand in mature and rational ways. Piaget appears to argue against the possibility 
that children could be taught cognitive skills that they did not, as yet, have within 
their present or expected stage of development. Proponents of the cognitive theory of 
constructivism view the act of knowledge acquisition as a constructive process of 
cognitive reorganisation on the part of the child. Jean Piaget explained this process as 
one of cognitive “equilibration”.  
Proponents of Piaget’s cognitive theories of the construction of knowledge are 
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quick to point out, however, that equilibration is not a linear process of assimilation, 
or conflict and then accommodation. Rather than being sequential, equilibration is 
seen as a dynamic dance of the processes of assimilation and accommodation. At 
successive points in the construction of knowledge, learners may encounter 
contradictions to their cognitive structures. Piaget proposed that contradictions such 
as these cause a cognitive imbalance which then provides the motivation for 
accommodation (Piaget, 1957).  
The important point in cognitive constructivism is that these processes of 
assimilation and accommodation are an internal, self-organising behaviour on the part 
of the learner. Piaget believed that an individual’s cognitive structures generate new 
possibilities when they are disturbed. These possibilities are explored and, through 
reflective abstraction, may bring about an accommodation that transforms the 
learner’s original cognitive structure. 
A theory that relates closely to ‘equilibration’ is that of ‘cognitive 
dissonance’. Cognitive dissonance was first proposed by US psychologist Leon 
Festinger in 1957 (Festinger, 1957, 1964). Cognitive dissonance plays a role in many 
value judgments, decisions and evaluations (Brehm & Cohen, 1962; Brock & Grant, 
1963; Wilson, Lindsey, & Schooler, 2000). Cognitive dissonance relates to the effects 
of inconsistent cognitions, which are generally interpreted as items of belief or 
knowledge. If one of a pair of cognitions follows from the other, then the two pairs 
are said to be consonant. However, if one of a pair of cognitions follows from the 
converse of the other pair, then they are believed to be dissonant. If, however, neither 
of the pair of cognitions follows from the other or from its opposite or converse, then 
the pair of cognitions are irrelevant to each other (Coleman, 2003).  
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The ‘follows from’ criterion is psychological rather than logical (Brock & 
Grant, 1963). It is believed that consonance exists only if an outside observer 
perceived it more likely that a person, who held one of the cognitions, would also 
hold the other, rather than its converse or opposite. The dissonance relation is said to 
produce a motivating state of tension that tends to stimulate three kinds of dissonance-
reducing behaviours. The first of the dissonance-reducing behaviours involves the 
attempt by an individual to change one of the cognitions. The second of the 
dissonance-reducing behaviours involves the attempt to decrease or diminish the 
perceived importance of dissonant cognitions. The third of the dissonance-reducing 
behaviours involves the attempt to add further justifying cognitions (Coleman, 2003).  
An example demonstrating the dissonance relation is the pair of cognitions I 
smoke cigarettes and cigarette smoking damages my health. Individuals who retain 
both cognitions can reduce the dissonance in one of three ways. The reduction of 
dissonance within the individuals can be attempted by changing the first cognition by 
either giving up smoking altogether, or by convincing themselves that they have given 
up. This attempt to reduce the dissonance between the cognitions, however, is 
complicated because this cognition is behaviourally anchored. Secondly, the reduction 
of dissonance can be achieved by changing the second cognition by either rejecting, 
ignoring, or playing down the evidence linking cigarette smoking to ill-health. This 
method also is complex because of the existing of overwhelming evidence to the 
contrary. Thirdly, the attempt to reduce dissonance can be manifested by the adding 
of justifying cognitions such as but I smoke only low-tar brands, but I'm more likely 
to die in a car accident than from the effects of smoking, and other similar 
justifications, which is believed to the most common method of dissonance reduction 
(Coleman, 2003).  One way for cognitive constructivism to occur in the classroom is 
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through a process of cognitive apprenticeship. 
 
2.5.1 Cognitive apprenticeship  
 Explicit approaches like ‘cognitive apprenticeship’ to learning also have been 
identified that support individual and social learning. Cognitive apprenticeship relies 
on pairing a guide or an expert with a learner in an authentic study but focuses on 
making thinking explicit (Aziz, 2003). Cognitive apprenticeship involves 
achievement of intellectual goals and serves as a model of collaborative learning, 
which focuses on the way in which the teacher as an expert can enhance the 
development of students' skills. Rogoff (1990) suggests that the essential feature of 
apprenticeships is a gradual inclusion of the novice in culturally meaningful activities. 
Thus, cognitive apprenticeship has two main features. First, tasks or goals must be 
seen as important cultural activities, which are valued by adults. Second, students 
must be gradually introduced to the activity. An expert carefully guides their 
participation. Initially the expert assumes control over the activity, gradually 
relinquishing it until the novice can participate independently. During this process the 
expert guides, supports and directs the novice’s participation by modelling, advising, 
assessing the student's performance and providing feedback. This support is gradually 
removed as the student becomes increasingly competent.  
 In some sense Palincsar and Brown's (1984) model of reciprocal teaching is an 
example of cognitive apprenticeship. In reciprocal teaching, the teacher initially 
models processes such as asking questions. Gradually, the teacher transfers control of 
the task to students who at first explicitly demonstrate these techniques and eventually 
internalise them and use them privately. These procedures described here are 
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procedures that are used within the philosophical COI. 
 
2.5.2 The Implications of a Coordinated Perspective on Classroom Education 
Both social and cognitive constructivists highlight the role of activity in 
learning. Social constructivists, however, link this activity to participation in socially 
organised practices, whereas cognitive constructivists give priority to the individual 
learner’s conceptual activity. Social constructivists focus on the kinds of social 
engagements that enable students to participate in socially held knowledge and in the 
activities of the teacher, while cognitive constructivists maintain that cognizing 
individuals moving through a process of self-reorganisation. 
While strict cognitive constructivists may still have concerns that a child 
cannot simply absorb, or internalise knowledge, other researchers are moving toward 
a compromise position by recognising that while learning is indeed an act of self- 
reorganisation, it generally occurs while the learner interacts with other members of a 
community. Rogoff (1990) supports Vygotsky’s notion of a child’s interactive 
internalisation of social knowledge by arguing that children are engaged in a social 
activity when they observe and participate with others: 
 
“...with the interpersonal aspects of their functioning integral to the individual 
aspects, then what is practiced in social interaction is never on the outside of a 
barrier, and there is no need for a separate process of internalization.” (p. 195) 
 
The process of a child’s participation in a social learning activity involves the 
use of knowledge that is taken as shared by the group; knowledge that has been 
jointly created by members of a society (Rogoff, 1990). The child’s individual 
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understanding of this knowledge is not the same as what was jointly constructed by 
the group, however. Instead, it is an appropriation of that shared understanding, and 
reflects the individual’s personally constructed cognitive understanding of socio-
cultural concepts. As Cobb also noted, each individual’s own cognition influences the 
broader culturally accepted concepts with which the learner interacts. In a continual 
cycle then, the act of individual construction of knowledge forms the backdrop for 
classroom instruction and work in socio-cultural knowledge while, at the same time, 
this same guided work in the classroom is the background against which individual 
cognitive self-construction comes to the fore (Cobb, 2005). 
The process during a philosophical COI lies between the individual cognitive 
construction of students on the one hand and the dialogue of ‘enculturation’ on the 
other. Enculturation is described as the adoption of the behaviour patterns of the 
surrounding culture (Tishman, Jay, & Perkins, 1993).  Enculturation is the process in 
which an existing culture edifies an individual, through repetition, its norms and 
values, in order that the recipient can become an accepted member of the community. 
Enculturation institutes a context of boundaries and correctness that decrees what is 
and is not permissible within that culture or community’s framework (Tishman, et al., 
1993).   Students’ actions, including their intellectual actions, are always associated to 
the environmental contexts in which they find themselves. In P4C settings, students 
act in ways that are cued and supported by the surrounding environment (Brown, 
Collins, & Duguid, 1989; Costa, 1991; Perkins, 1992). Students exposed to a 
philosophical COI experience enculturation as they are taught through repetition, the 
entailments of the process of the philosophical COI and the Socratic dialectical 
manner. 
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A coordination of the basic tenets of constructivism suggests that facilitators 
of philosophical COI’s must act with wisdom and judgment by continually 
developing ways in which students can fully interact within the community of inquiry 
as a vehicle for cultural knowledge. In line with constructivism then, and given the 
expectations of P4C practice, in general, teachers are required to facilitate a 
community of inquiry with three goals in mind. The first is that students are expected 
to have opportunities to verify and sustain their current cognitive understandings 
through discussions, which allow them to use their existing knowledge in useful and 
beneficial ways. The second is that students are expected to be given opportunities to 
create their own meanings by being challenged into processes of accommodation in 
order to construct understandings of new ideas. Thirdly, students are expected to be 
given opportunities for social interaction during the community of inquiry, so as to 
benefit from common cultural knowledge as they work to construct their own 
meanings, and so that each individual student’s interpretations might influence what 
comes to be “taken as shared” by the community of inquiry for the benefit of all 
(Cobb, 2005).  
Looking at a student’s school experience in this light is to see the classroom as 
a “prepared environment” which is consciously planned to enhance student learning. 
The dialogues within a philosophical COI, however, and the developments that 
emerge within a community of inquiry, in general, can never be prepared due to the 
dynamic and unpredictable nature of students’ thoughts. However, the materials to 
initiate the dialogue and the questions and rules that comprise the inquiry are 
prepared. In the community of inquiry, teachers are expected to be facilitating 
developmentally appropriate opportunities for both individual and group experiences, 
which lead children to construct their own sense of meaning.  
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2.5.3 Reconciling the Social and Cognitive Constructivist Perspectives 
 Constructivists who adhere to a strict cognitive theory as outlined by Piaget 
have viewed Vygotsky’s social theory as controversial. Questions have been raised 
over whether a learner can absorb an adult’s conceptual understanding. This has led to 
an ongoing debate between the idea of learning as a cognitive constructive process, 
and ideas that emphasises the social constructive effects on learning. Fosnot (2005), 
however, has suggested a mergence between the two theoretical frameworks: 
 
We cannot understand an individual’s cognitive structure without observing its 
interacting within a context, within a culture. But neither can we understand culture 
as an isolated entity affecting the structure since all knowledge within the culture ... is 
taken as shared. (p. 28) 
 
 Cobb (2005) coined the term ‘taken as shared’ which refers to shared meanings 
developed through negotiations in the learning environment, and which lead to the 
development of common, or ‘taken-as-shared’ knowledge within a community. 
Jaworski (2007) builds on this definition by suggesting that there is a need for 
reconciliation that can lead to the social mediation of individual knowledge. Through 
discussion members can negotiate new perspectives, which lead to the development 
of shared meanings (Fosnot, 2005). The negotiation of new perspectives, which leads 
to the development of ‘shared meanings, is purported to be one of the core outcomes 
for students exposed to P4C (Lipman, 2003). This outcome results from the emphasis 
of the teaching of thinking skills in the program. In the community of inquiry, which 
serves as the platform for the dialectic process for P4C, Lipman refers to the idea of 
‘following the argument where it leads’ (2003, p. 84). This is a process that aims at 
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producing a “product” at the point of “some kind of settlement or judgment, however 
partial and tentative this may be” (p. 83). It is at this point of the community of 
inquiry that is believed to result in meanings that, according to Cobb’s theory, are 
operative, and that are ‘taken-as-shared’ among the students exposed to the process. 
As a result, common, or 'taken-as-shared' meanings develop in a classroom.  
 Social interactions within the learning environment are an essential part of this 
experience and contribute fundamentally to cognitive constructivist developments 
(Jaworski, 2007). Cobb (2005) seeks to balance the two aspects of constructivist 
theory by probing the relationship between an individual’s own cognitive processes 
and the effects of cultural knowledge on learning. He states that knowledge held by 
members of the culture is a “dynamically evolving, negotiated interaction of 
individual interpretations, transformations and constructions” (p. 28), further stating 
that this is made possible due to the process of construction being ‘adaptive’ and 
requiring ‘self-reorganization’. Furthermore, Cobb also suggests that cultural 
knowledge transcends the sum of individual cognitions and that the cultural 
knowledge, itself, has a structure of its own, which, in a cyclical fashion, interacts 
with individuals who are also constructing it (Cobb, 2005). This process is believed to 
be operative during a philosophical COI as students, during the community of inquiry 
- and through the dialectical process, transform and transcend themselves through 
self-reorganisation as they negotiate interpretations and constructions of philosophical 
themes. The collective transformations then serve as the newly constructed ‘cultural 
knowledge’, which, itself transcends the sum of the individual cognitions - or the self-
negotiated interpretations and constructions of philosophical themes that emerge 
during a philosophical COI program. 
 Cobb (2005) highlights the necessity in considering the interaction between 
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cognitive and social constructivist realities. Cobb draws on Vygotsky’s idea of the 
interaction between a learner’s cognitive “spontaneous concepts” and more socially 
oriented “scientific concepts”. Within the context of this interaction, a link exists 
between the cognitive and social constructivist perspectives. Through an interactive 
process of mediation, the society and the collective individuals within it create a 
vernacular of shared experience. At times, individuals are “disequilibrated”, or 
cognitively challenged, by the socially based shared experience, a state which 
generally leads to a period of reflective abstraction, accommodation and a 
realignment of the individual’s cognitive structure. At the same time, however, the 
culture, itself, is disequilibrated by individuals as they construct new meaning and 
then share their perspectives with those around them. The weighting given to the two 
theories of cognitive and social constructivism, lies in the idea that while individual 
thought may progress toward culturally accepted ideas, this happens only within the 
context of a dynamic interplay which requires creative innovation and cognitive 
construction on the part of the individual (Cobb, 2005). 
2.6 Conclusion 
 The emergence of constructivist learning theories and the constructivist 
pedagogies have created a major paradigm shift in education in the last 20 years. In 
the movement of P4C, in general, a greater emphasis has been placed on learners’ 
prior experience rather than the teachers’ and on the active construction of knowledge 
rather than the passive receipt of information. As a theory of learning, constructivism 
focuses on the implications of “constructing knowledge” for learning.  
 The constructivist view, however, it is not without its criticisms. Cobb (1994) 
suggested that, too often, constructivism has been interpreted as “the mantra-like 
slogan that students ‘construct their own knowledge’” (p.4). If notions of 
Chadi Youssef – PhD Thesis 
 
57 
constructivism are reduced to a single idea and then applied blindly in the classroom, 
problems are inevitable. Cobb fears that “romantic” views about student construction 
of knowledge result in disconcerting instructional pronouncements. In such cases the 
role of the teacher becomes that of facilitating students' independent investigations 
and explorations. The philosophical COI program is a good candidate for this to 
occur. The adherence to this principle is fundamental for facilitators of P4C, in 
general (Lipman, 1980, 2003). Cobb suggested there is a tendency to dismiss any 
form of active teaching except that which clearly permits individuals to interact with 
the environment to construct their own unique knowledge structures (Cobb, 2005).  
 However, it is not possible for an isolated individual interacting alone in the 
environment to “discover” the complex and sophisticated understandings that 
characterise human knowledge in modern technological societies. Moreover, the 
kinds of understandings, which an individual can gain through isolated and 
independent investigation, are likely to be “common-sense” in nature (Lipman, 2003). 
For example, it is a common-sense understanding based on individual experience that 
Earth is indeed shaped like a large flat plane. It is not possible, however, to gain the 
understanding that the Earth is a sphere unless individuals engage in the collective 
wisdom of the culture. This wisdom has been created both historically and socially.  
 The individual interpretation of constructivism provides no mechanism to 
evaluate the adequacy of an individual's knowledge structures.  In this sense, a 
facilitator of a philosophical COI has no method of reconciling students' emerging 
understanding with the body of knowledge, which constitutes socially useful 
knowledge because the ‘socially useful knowledge’, itself, is in a constant state of 
flux and is not a fixed entity. This constant transformation is dependent on the endless 
self-corrections that find motivation from the continual ‘emerging understandings’ of 
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students. 
 There are common-sense notions that are intuitively appealing but unacceptable 
to the scientific community. For example, many people believe that if an object is 
attached to a merry-go-round and is suddenly released, it will continue in a circular 
path. Children commonly believed that light could travel around corners. From a 
traditional correspondence view of mind these philosophically contestable ideas 
should be described as misconceptions. Philosophical COI’s can generate an 
extensive amount of misconceptions and philosophically contestable ideas, which 
then are subjected to ‘critique’ (Lipman, 2003; Sharp, 2004). Cognitive 
constructivism has challenged the very notion of a misconception, arguing instead 
that these ideas represent alternative frameworks or as Arcavi and Schoenfeld (1992) 
argue, students' knowledge is “genuine” knowledge. 
 However, if all human knowledge is subjective and relative, such as that found 
within a philosophical COI, how can a learner's individually constructed notions be 
reconciled to ideas articulated by the wider professional community?  Driver, Asko, 
Leach, Mortimer and Scott (1994) argue that notions of constructivism need to go 
beyond individualistic conceptions of learning. The process of building more 
complex, sophisticated and abstract ideas must go beyond processes of individual 
construction of knowledge and be seen as both an individual and social activity. A 
student's learning needs to be regarded, as “a process of enculturation into the 
practices of intellectual communities” (Cobb, 1994, p. 4). 
 Lipman viewed the Vygotskian perspective, as having a theoretical ‘fit’ with the 
P4C program that he developed (Lipman, 1991; Sutcliffe, 2003; Sutherland, 1992). 
Bruner’s representational sequences, however, are oriented toward understanding the 
psychology of the way one processes or represents the world. Bruner’s model is 
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sequential only in the sense that each way of representing the world is mastered in 
order, but after mastery the order that is most effective to the material at hand, and the 
ways of representing it, can be used effectively in any order. Lipman implicitly works 
on the iconic and symbolic level of representation, while remaining conscious to the 
Piagetian levels of epistemological stages of comprehension. However, Lipman does 
not necessarily see students as limited in their understanding of the world in the same 
way as Piaget’s epistemological levels predict. Lipman, paraphrasing Bruner, states 
that any idea can be taught to anyone at any age if it is taught in an intellectually 
honest manner. Specifically, Lipman states that the cultural heritage of mankind can 
be taught with undiminished integrity at every grade level. 
 A constructivist approach requires philosophical COI facilitators/teachers to 
consider the knowledge and experiences that children bring to the community of 
inquiry. Constructivist programs, like the philosophical COI program, claim that 
students expand and develop prior knowledge by connecting it to new learning during 
the dialectic process of the community of inquiry. If ‘philosophising’ is defined 
didactically as a thought process that involves two or more students and seeks truth, 
the teacher or facilitator would attempt to open up students’ awareness of problems, 
concepts and arguments. However, from a cognitivist conception of learning, priority 
would be given to the students expressing their opinions as a representation of their 
world. A constructivist approach would instead focus on how the students construct 
for themselves, following their own personal path of reasoning, a more complex 
vision of the question at hand (UNESCO, 2008). From a social constructivist position, 
however, one would organise situations in which their opinions would be confronted 
with the opinions of others, particularly those of their peers – the other students. 
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There are some problems however, with the assumption that the social 
constructivist approach underlies the theoretical framework for P4C programs. At the 
end of any given session, the adult facilitator is not guiding students to any 
predetermined ‘potential development’. It could be said that P4C programs do not 
have any predetermined destination, as one would expect for the standard education 
curriculum, predefined and ordained by State Education Boards. Some have voiced 
concerns over P4C, in general, regarding the legitimacy of the process of inquiry as a 
valid pedagogic method. There is a real concern that the community of inquiry does 
not make any real progress because the process of inquiry, itself, is an endless 
construction, a process that is confined to relativism and endless self-correction.  
 The philosophical COI advocates a process, which is governed by the views and 
interests of its participants, a process which never reaches a final conclusion. The 
overarching agenda in this thesis is to measure the effects of a philosophical COI 
program on 6
th
 grade adolescents’ reading comprehension, interest in maths, self-
esteem, pro-social behaviour and emotional well-being. A multilevel model for 
change was utilised to detect differences over one year in these factors in an 
Australian study that comprised a sample of 280 students that came from eight 
primary schools within the south east region of Queensland, approximately half of 
whom were participants in a Philosophical Community of Inquiry program with the 
other half serving as a matched comparison group (non-participants). The calculations 
were derived by the utilisation of an Iterative Generalized Least Squares (IGLS) 
method of estimation used to estimate unknown variance-covariance parameters 
within the model. 
 It is assumed, by proponents of P4C, in general, that children exposed to the 
program should begin to see the world in new ways, gaining access to ideas which 
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otherwise might not have come their way, and making connections which lead them 
to greater understanding and insight (Splitter & Sharp, 1995). However, there is no 
indication as to what is meant by ‘new ways’ and nor to its qualitative essence. This 
uncertainty poses as a potential risk factor on the development of adolescents exposed 
to a philosophical COI program.  Researchers have not yet investigated the kinds of 
effect that exposure to such programs might have on students who present with 
affective vulnerabilities but rather, claim that it wields powerful influences on 
students exposed to it. The current research intends to explore the effects of such 
exposure to the philosophical COI on children’s affective and academic domains. The 
next chapter will review the literature on the effects of exposure to P4C on students’ 
academic and affective domains.  
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Chapter 3: Literature review 
 
Overview 
Practitioners and advocates of philosophical Communities of Inquiry (COI) 
programs have built a significant body of supportive but largely anecdotal evidence 
for the efficacy of this approach to teaching and learning. Only in recent years has 
more rigorous research evidence has emerged. This new research has indicated that 
interventions such as a philosophical COI program accelerates students’ general 
learning, improves their attitudes to school and learning and their attitude towards 
their peers. The current research explored these claims in relation to students’ reading 
comprehension, student interest in maths, self-esteem, pro-social behaviours and 
emotional well-being in response to the following research question: 
 
In what ways does a philosophical COI program affect primary school 
students’ reading comprehension, interest in maths, self-esteem, pro-social 
behaviours and emotional well-being? 
 
Section 3.1 of the chapter provides a general introduction on outcomes of 
philosophical COI programs. Section 3.2 examines the literature on the effects of 
philosophical COI programs on students’ reading comprehension. Section 3.3 
examines the literature on the effects philosophical COI programs on students’ 
interest in maths.  Section 3.4 examines the literature on the effects of philosophical 
COI programs on students’ self-esteem. Section 3.5 examines the literature on the 
effects of philosophical COI programs on students’ social behaviours. Section 3.6 
examines the literature on the effects philosophical COI programs on students’ 
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emotional health. Finally, Section 3.7 provides a discussion on the limitations and 
concerns about previous research, which provides a justification for the current study. 
 
3.1 Community of Inquiry (COI) Programs 
          In May 2009 the UNESCO Regional High-Level Meeting in Manila of Asian, 
Pacific and Australasian educators agreed to support the introduction of philosophical 
thinking into all levels of schooling, in ways appropriate to the context of each 
country’s culture and capacities (UNESCO, 2009a; see also UNESCO, 2009b). This 
important decision made it timely to survey the current state of research evidence on 
the intellectual and social benefits of philosophical COI in schools. While there has 
been some research conducted on the effects of students’ participation in philosophy 
programs (Iorio, Weinstein, & Martin, 1984; Jenkins, 1986; Karras, 1979; Lim, 1998; 
Lindop, 1995; Marashi, Moghaddam, & Paksaresht, 2009; Meehan, 1988; Meyer, 
1988; Millett & Flanigan, 2007; Millett & Kay, 2001; Morehouse, 1995; Roemischer, 
2006; Schleifer & Courtemanche, 1996; Sharp & Reed, 1992; Simon, 1979; Sprod, 
1992, 1997; Topping & Trickey, 2007c; Trickey, 2007, 2008; Trickey & Topping, 
2004, 2007; Weinstein, 1989; Weinstein & Martin, 1982; Wilks, 1992), many involve 
contradictory results on the effects on students’ academic outcomes, social 
behaviours, self-esteem and emotional well-being. Studies examining the outcomes of 
adopting philosophy in schools have reported the overwhelming benefits of such 
programs for their contribution to society (Goering, Shudak and Wartenberg, 2013). 
However, while there are benefits there are also some problems that need to be 
addressed. For example, Daniel, Lafortune, Pallascio and Schleifer 
(2000) investigations found that it took students six months to engage fully into a 
philosophical COI and to experiment with the dialectical argumentation as part of the 
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ongoing group dynamic. Leckey's (2001) research with a Year 7 class revealed a high 
degree of negativity from students exposed to the program. While there was evidence 
of exuberance and passion for sharing ideas along with individuals’ strongly 
expressed desire (and frustration) to be heard during the COI, there was also a 
measure of boredom and a high criticism of the philosophical COI program. The 
greatest concern that emerged from the findings was that students did not understand 
why they were doing philosophy. Leckey’s findings suggest that there was a need for 
clear procedures for assessment and evaluation of the philosophical COI program, 
that the classroom teacher was working in isolation from other teachers and finally, 
that there were structural and organisational barriers to effective teaching and learning 
in the philosophy classroom.  
Williams’ (1993) study in England evaluated the effects of 27 1-hour sessions 
of P4C on 15 students aged between 11 to 12 years, compared to a control group of 
17 students, with a focus on reading comprehension but also on the development of 
pro-social behaviour. Allocation to conditions was random. The control group 
received extra English lessons. Video recording of interactions during P4C sessions 
indicated significant gains in reasoning behaviour and the examination of assumptions 
and alternative ideas in more depth for P4C students, but none for controls. The 
questionnaires suggested statistically significant gains in confidence, persistence, and 
in critical reasoning skills for P4C students, but again none for controls. Teacher 
observations suggested improvements in inter-personal relations, particularly in 
listening to other points of view, reduction in angry and belittling responses, and more 
supportive group interaction. 
A qualitative study by Niklasson, Ohlsson and Ringborg (1996) found 
significant differences in the way the children in the philosophical COI program 
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discussed philosophical problems during communicative interactions in the everyday 
classroom. In an earlier study, Cincuino (1982) explored the effects of a philosophical 
COI on 50 talented students. All students were reported to have made significant 
gains in reasoning skills through their involvement in the philosophical COI program. 
However, no control group was tested to compare these results.  
The cognitive effects of a philosophical COI with a two-year follow-up after 
the students had transferred to secondary school without experiencing further 
exposure to P4C was conducted by Topping and Trickey (2007a) (see also Trickey, 
2008). The significant pre-test and post-test cognitive ability gains in the experimental 
group in primary school were maintained towards the end of their second year of 
secondary school. It should be noted though, that students who start out as high 
achievers were advantaged in sustaining these gains. This suggests that ability may 
mediate the effects of the philosophical COI. The control group showed little change 
in scores from pre-to post-test to follow-up. With previous positive results from 
students’ participation in COI programs, the current research set out to explore 
various academic and social effects of a philosophical COI programs as new 
programs are implemented in Queensland schools. The following section reports on 
the literature in relation to students’ reading comprehension in response to the 
research question: What effects does a philosophical COI program have on primary 
school students’ reading comprehension? 
3.2 Philosophical COI and the Development of Reading Comprehension 
          The role of classroom discussions in reading comprehension and learning has 
been the focus of investigations since the early 1960’s (Jo, 2000; Murphy, Wilkinson, 
Soter, & Hennessey, 2009). For example, Murphy et al. (2009) conducted a 
comprehensive meta-analysis of empirical studies, which examined evidences of the 
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effects of classroom discussions on 4
th
 to 6
th
 grade student reading comprehension. A 
summary of key features of articles in their meta-analysis included the studies of 
Banks’ (1987) and Yeazells’ (1982). For example, the investigation conducted by 
Banks (1987) looked at the effects of the P4C program on a total sample of 319 
mostly African American students reading comprehension in a suburban area with 
low SES over a period of 24 weeks. Students enrolled in P4C discussions had higher 
scores on the Total Language and Total Reading components of the California 
Achievement Test than their counterparts in traditional instruction. Yeazells’ (1982) 
study also concurred with Banks’ (1987) study. Using a sample of 100 students aged 
11 years, Yeazell (1982) explored the effects of the P4C approach on students’ 
general reading comprehension using the Comprehensive Test of Basic Skills. The 
reading comprehension of student’s participating in P4C increased beyond those in 
traditional instructional settings. Students of both above and below average ability 
participating in P4C achieved gains. 
In a meta-analysis that focused on studies using controlled experimental 
designs, Trickey and Topping (2004) found that ten studies met the stringent criteria 
for measuring outcomes using reading, reasoning, cognitive ability, and other 
curriculum-related abilities. These studies also measured self-esteem and child 
behaviour and included both student and teacher questionnaires. All studies in the 
meta-analysis showed some positive effect subsequent to exposure to the 
Philosophical Community of Inquiry. In another study, Garcia-Moriyon, Robello and 
Colom (2005) concluded that ‘the implementation of P4C led to an improvement of 
students’ reasoning skills of more than half a standard deviation’, a gain of roughly 
seven IQ points. They add that ‘The result is especially impressive if we note that P4C 
was never applied for more than one school year in all the studies reviewed’ (p. 19, 
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21). 
A large number of the research on the effects of student participation in 
philosophy programs and, in particular, participation in COI programs, uses the New 
Jersey Test of Reasoning Skills (NJTRS) (Lipman, Sharp & Oscanyon, 1980; 
Shipman, 1983b). This measure has been used predominately to assess the effects of 
P4C on general academic achievement (Banks, 1987; Garcia-Moriyon, Rebollo, & 
Colom, 2005). However, several of these studies also revealed parallel gains on 
reading comprehension (Lipman et al., 1980). For example, Lipman and Bierman’s 
(1970) study investigated the impact of a philosophical COI program on an 
experimental group of students who were exposed to a total of 18 40-minute sessions 
over nine weeks and found that students’ reading comprehension were higher for the 
philosophical COI group than for peer groups not engaged in the program. The 
authors concluded that the intervention of a philosophical COI program positively 
affected the reading comprehension of the students two and a half years later.  
 The Dyfed County Council (1994) study in Wales focused on students aged 5 
years and employed a whole class approach using ‘Teaching Philosophy with Picture 
Books’ (Murris, 1992) as the stimulus for discussion. One group of six schools used 
two interventions (P4C and a reading activity), one group of six schools used the 
reading activity alone with a small group of children ‘at risk’ of reading difficulty, 
and a third group of six schools had no intervention. The schools were randomly 
selected from strata balanced for size and whether the language of instruction was 
Welsh or English. A total of 229 students contributed data. The P4C and reading 
activity group had two 1-hour sessions each week for most (83%) of an academic 
year. The teachers received three separate distributed days of training, between which 
school visits were made by the project team to provide ongoing support. 
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Measurements included teacher questionnaires, a measure of student attitude to 
reading based on pupil questions, a reading miscue analysis procedure, reading 
comprehension questions, and two tests from the British Abilities Scales (Elliott, 
Murray, & Pearson, 1979) and the Word Recognition Test (reading) (Moseley, 2004). 
The standardised tests yielded no evidence of differences between the groups. 
However, from the other measures it appeared that children gained from both P4C 
and the reading activity, but gained more from participating in both the P4C and 
reading programs together. The P4C students were also found to have gained in 
thinking, listening, language skills, and self-confidence. A major limitation was that 
no details were provided about statistical analyses. As one of the groups received both 
P4C and reading activities, the inclusion of a P4C-only group would have added value 
to this research.  
 Other studies have found no increases in reading ability. In England, Fields’ 
(1995) evaluation of the outcomes of P4C with 123 children aged 7-to-8 years over 
one academic year is one such study that uses the NJTRS instrument to measure for 
student academic achievement. Experimental and control subjects were randomly 
selected from two schools, matched for intelligence quotient, age, and sex, and 
assigned pair-wise to conditions. Fields reported statistically significant differences 
between the experimental group and the control group on measures of reasoning using 
the Ravens Matrices (Raven, Raven, & Court, 2003), the New Jersey Reasoning Test 
(Shipman, 1983b), and the Wechsler Intelligence Scale for Children (Wechsler, 
1955), but not on reading ability or fluency or maths. No details of the statistical 
analyses used were offered however. The behaviours of randomly selected subjects 
were independently observed. For the P4C group, a considerable decrease in negative 
verbal interactions between students and an increase in behavioural indicators of self-
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esteem were noted. Teacher observations (blind to condition) indicated the P4C 
groups were perceived as displaying markedly more motivation, curiosity, 
commitment, and concentration.  
Topping and Trickey (2007b) investigated whether a thinking skills 
intervention involving collaborative interactive dialogue (P4C) could lead not only to 
gains in measured verbal cognitive ability but also generalisation to non-verbal and 
qualitative reasoning ability (see also Trickey, 2008). The results revealed that 
students exposed to P4C showed significant standardised gains in verbal and also in 
non-verbal and quantitative aspects of reasoning.  
 Hinton and Davey-Chesters (2013) concede the importance of standardised 
testing in schools and state that, increasingly in education: learning is being measured 
through standardised testing that assesses the same skills in different children. Despite 
this, however, Hinton and Davey-Chesters, conclude that it is difficult to prove that 
adopting philosophy in the classroom has a direct causal link to an increase in literacy 
and numeracy outcomes and further claim, however, that philosophy may contribute 
to the enhancement of literacy and numeracy, and go so far as to state that philosophy 
has had no negative impacts on such outcomes (p. 275). While the evidence outlined 
in their chapter is from a case study from the perspective of the principal of the school 
(Hinton, 2003b), observable social and academic changes have been noted, with 
outcomes being above state and national means (Hinton & Davey-Chesters, 2013). 
The above research suggests that participation in philosophical COI programs 
can have a positive effect on students’ reading comprehension, as well as their overall 
academic achievement especially in developing reasoning skills. It would appear that 
the longer time students have to participate in such programs, the more enhanced their 
skills become. The current research explored not only the effects of participation in 
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COI programs sixth-grade students reading comprehension but also students’ interest 
in maths. The following section reports on research related to the effects of 
participation in COI programs on students’ interest in maths and responds to the 
research question: What effects does a philosophical COI program have on students’ 
interest in maths? 
3.3 Philosophical COI and Interest in Maths  
         There have been a small number of investigations previously carried out on P4C 
and outcomes relating to mathematics (English, 1993; Daniel, 1994; Lafortune, 
Daniel, Pallascio, & Sykes, 1995; Smith 1995). For example, Lafortune, Daniel, 
Pallascio and Sykes (1995) conducted an interdisciplinary experiment that explored 
the affective dimension of learning mathematics and the myths related to 
mathematics, responding to two main questions: Can children at the elementary 
school level philosophise? Can they philosophise on mathematics? Experiments in 
P4C conducted in Quebec during the ten years prior, also lead the authors to answer 
affirmatively to the first question. But the second question remains to be answered. 
Also, as demonstrated by a few studies (Daniel, 1994; Lafortune & Saint-Pierre, 
1994; Pallascio, 1992), philosophy and mathematics are permeated with myths such 
as “boys succeed better than girls”, “students need a special talent to succeed” and 
“mathematics are neutral and objective”. These myths are generally sustained by the 
dogmatism and elitism of traditional pedagogy. Even though philosophy for children 
and other various approaches to learning mathematics have led to some studies, the 
creation of philosophical material aimed at having elementary school youngsters 
philosophise on mathematics remains a novelty (Lafortune et al., 1995). 
Lafortune, Daniel, Mongeau and Pallascio (2002) studied the evolution of 
affective factors among pupils within the framework of learning mathematics as they 
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experimented with a pedagogical approach centred on philosophical/mathematical 
dialogue among peers. The authors defined certain components of the affective 
dimension, among which were anxiety, the concept of self and attributional beliefs of 
control. To lead students to engage in reflection and dialogue concerning 
mathematical concepts and ideas, LaFortune et al. (2002) adapted the Philosophy for 
Children approach developed by Lipman et al. (1980). The authors postulated that 
adapting the Philosophy for Children approach to mathematics (Daniel, Lafortune, 
Pallascio and Sykes, 1994, 1996, 1996a, 1996b, 1996c) could influence the pupils 
positively, not only in terms of the cognitive dimension, but also in terms of the 
affective dimension. 
The experiment by Lafortune et al. (2002) was carried out over most of a 
school year, from the beginning of October to the middle of May. Data were collected 
from ten class/groups in grades four, five and six (ages 9 to 12) attending French 
schools in Quebec. In total, 211 students aged 9 to 12, divided almost equally in 
gender (98 boys and 113 girls) participated in the project. The experimentation with 
philosophical/mathematical communities of inquiry was conducted in five 
class/groups totalling 113 students (55 boys and 58 girls), whereas five class/groups 
totalling 98 students (43 boys and 55 girls) were used as control groups. The 
researchers used two measures to obtain quantitative evidence of the development of 
student self-esteem. The first was a measure of concept of self in relation to 
mathematics, which is an adaptation of the questionnaire developed by Harter (1982). 
The second measure is obtained by adapting the questionnaire on attributional beliefs 
of control used by Bouffard-Bouchard, Bordeleau and Dube (1991) to mathematics. 
In studying the students as a group, the authors noted that the level of anxiety 
measured by the instruments did not vary significantly in any of the groups. 
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Examining the results in the other sub-sets, they noted that students in the control 
groups experienced far less pleasure when doing mathematics, and also felt less 
involved in the subject, than those in the experimental groups. However, the results 
showed that students in the experimental groups were more anxious than those in the 
control groups at the start, and remained so throughout. 
In another study Daniel, LaFortune, Pallascio and Schleifer (1999) introduced 
a philosophical COI about mathematics in an elementary school to help students 
consider mathematical and meta-mathematical matters. Their research described the 
social and cognitive activity when students engage in the philosophical COI and some 
pedagogical conditions necessary to foster the development of the COI, such as 
teacher preparedness to conduct COI’s. Changes in students’ discussions from the 
beginning to the end of the test period showed that the dynamic evolved from 
monological exchanges to dialogical exchanges in classroom talk, that is, whereas 
early student responses could be characterised mainly as simple answers, later 
responses displayed more higher-order thinking skills. The data strongly suggest that 
for a philosophical COI about mathematics to develop, the teacher must be proficient 
in the role of mediator. 
Philosophical reflection on mathematics is also used to counter certain 
preconceived ideas on mathematics (Smith, 1995). The community of inquiry 
becomes a means to view mathematics as an evolving human construction and to 
perceive it as less rigid and nearer to emotions than is generally believed. It is a means 
to perceive those who teach mathematics, less as infallible experts whose lives are 
centred on what they teach and more as persons who like thinking and talking about 
mathematics. It is also a means to recognise that success in mathematics does not 
solely belong to those that supposedly possess a knack for mathematics but belongs 
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also and more so to those who work hard at mathematics using judicious work 
methods. Hitchcock (1992, cited by Smith, 1995) argues that the students must learn 
to become conscious of the human part of mathematics: “competition, lust, pride, 
ambition, self-delusion, fear of the unknown, courage, endurance, the cry of victory, 
the vanity and vitality” (p. 45) and be involved in an interactive dialogue. 
According to Watson (1989, cited by Smith, 1995), “dialogue is essential for 
the development of mathematical thought, for visualisation of patterns and their 
interactions. In denying learners opportunities to work towards making mathematical 
meanings through dialogue we are denying them the opportunity to appropriate those 
genres of text which incorporate mathematical meanings” (p. 47). Mathematics, then, 
can be seen as a social activity where group dynamics can work to solve problems 
together. In doing so individual students learn new approaches to understanding 
mathematics and so gain an increase in confidence to engage in solving mathematical 
problems. This section has highlighted also the essential role of the teacher in 
supporting group discussion to build not only students’ interest in maths but also their 
self-esteem. The following section reports on research in relation to students’ 
developing self-esteem and responds to the research question: What effects does a 
philosophical COI program have on the development of students’ self- esteem? 
 
3.4 Philosophical COI and Students’ Development of Self-Esteem 
 It should be noted that it is difficult to fully separate the various factors under 
exploration in the current research. For example, in exploring the effects of 
participation in a COI program on students’ interest in maths, research also explores 
these effects on students’ self-esteem. This problem arises due to the fact that there 
are limited measures one can use. However, within these limitations, some separation 
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of the variables can occur, as shall be described further in this section. There has been 
much written about the role and contribution to self-esteem in P4C (Portelli & Reed, 
1995), with much of it being anecdotal (Guin, 1993). Compounding the issue is that 
not only does self-esteem lack a concise usage, but ‘the self’ is also a problematic 
concept and as such there have been inconsistent findings in the literature (Gardner, 
1998; Lafortune, Daniel, Mongeau, & Pallascio, 2002). The nature of the self has long 
been contentious in theory, but in recent times theories of the self and the subject have 
proliferated (Asendorpf & Van Aken, 2003; Bracken, 1996; Marsh, Debus, & 
Bornholt, 2005; Marsh & Hattie, 1996; Shafer, 2000; Taylor, 1989). So how does 
participation in a philosophical COI help towards the development of self-esteem?  
 Portelli and Reed (1995) have argued that to esteem something requires that it 
be known, understood and valued. These authors argue that the process of 
philosophising in the COI mediate children's levels of self-esteem, although they 
provide no evidence of this (Glaser, 1992). Portelli and Reed, however, do suggest a 
model for developing self-esteem in respect of coming to value the self, or of raising 
low self-esteem. The authors state, “We know in practice that the philosophy 
classroom helps develop self-esteem” (p. 53). It is noted that the philosophy 
classroom, in contributing to the development of self-esteem, may only really be 
beneficial for those students with existing low self-esteem levels (Gardner, 1998).  
 This still leaves open the question of what kind of effects takes place in students 
with existing high self-esteem. A Canadian study conducted by Sasseville (1994) 
explored the effects of participation in a P4C program on student self-esteem. The 
experimental group comprised 124 students and the control group 96 students. The 
teachers involved received 12 hours pre-project training and 4 days training during 
the 5-month period of the research. On the Piers-Harris self-esteem test (Bagley & 
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Mallick, 1978), philosophy students showed an overall statistically significant gain in 
self-esteem compared to students in the control group. The largest gains in self-
esteem were with students with the lowest pre-test self-esteem, while those with high 
self-esteem actually showed a relative loss compared with the controls. Sasseville 
writes of his concern as to why the practice of philosophy seems to have a positive 
influence only on those who have low self-esteem and recommends that in order to 
investigate this concern, a psychological analysis on those whose self-esteem is low 
should be conducted. This kind of analysis will be able to establish a relationship 
between students with low self-esteem and the impact of the community of inquiry. 
Although there was an increase in students with low self-esteem in the study, the 
author concedes, that given the data, it is impossible for the moment to identify the 
causes that could explain the facts observed. These findings are of particular concern 
as they elucidate the compromise of students’ established high self-esteem and this 
gap will be explored in the current research. 
 Another study that investigated the effects of exposure to P4C on student self-
esteem was conducted by Lafortune et al. (2002). The students in this study were aged 
9 to 12 with the study exploring the influence of the P4C approach, especially with 
reference to anxiety, the concept of ‘self’, and attributional beliefs regarding 
mathematics. The experimental study was well controlled with 211 students in total. 
The experimentation with philosophical/mathematical communities of inquiry was 
conducted in five class/groups totalling 113 students (55 boys and 58 girls), whereas 
five class/groups totalling 98 students (43 boys and 55 girls) were used as control 
groups. The study used two measures to obtain quantitative evidence of the 
development of student self-esteem. Surprisingly, a comparison of the experimental 
groups' results with those of the control groups indicates that neither showed any 
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variation in self-esteem. These results did not confirm the hypothesis that exposure to 
P4C increases student self-esteem. However, as with the research mentioned 
previously in this thesis, this study did not include information through interviews or 
observations to support the data. 
 As indicated in the studies above (Glaser, 1992; Portelli & Reed, 1995), 
participating in a philosophical community of inquiry does not appear to enable all 
students in such a program to develop an improved self-image. According to Phillips 
(1996), exposure to P4C could even work against the development of self-esteem, if 
one does not take into account the fact that there may be certain contradictions 
between promoting the development of self-esteem and promoting intellectual skills 
such as rigour and intellectual honesty. Therefore, according to Phillips (1996), 
schools would most often favour the “success theory”, which is to say that students 
will have a positive self-image insofar as their ideas match those of the majority and 
are approved by their teacher and peers. Philips (1996), however, specifies that if 
students are placed in a school context where the focus is on the development of 
complex thinking skills, such as with P4C programs, they are necessarily confronted 
with situations in which their ideas are contradicted, their justifications are 
challenged, and their arguments are undone. To ensure positive development of 
student self-esteem, Daniel, Lafortune, Pallascio and Schleifer, (1999) suggest that 
students must consciously link success to surpassing oneself in a cooperative context, 
rather than surpassing others in a competitive verbal sparring match.  
 Research conducted by Gazzard (1990) explored the relationship between P4C 
and self-esteem, defining self-esteem as the “extent to which a person likes or dislikes 
him/herself” (p. 17). Gazzad argues that there are two major ways in which P4C 
impacts upon students’ self-esteem. The first major way is through the program’s 
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systematic instruction in reasoning, and the second major way is through the 
program's mode of teaching, namely, the community of inquiry (COI). Experimental 
studies have revealed that people with low self-esteem have a number of problems 
(Andrews & Brown, 1993; Koch, 2002). Of significance, they are more susceptible to 
conformity and less able to perceive threatening stimuli (Arndt, Schimel, Greenberg, 
& Pyszczynski, 2002). Conversely, individuals with high self-esteem have been 
shown to maintain constant images of their capabilities and of their distinctness as 
individuals (Janis, 1954; Lawrence, 1996). Lane and Jones (1986) have shown that 
individuals with high self-esteem are more likely to assume active roles in social 
groups and to express their views frequently and effectively, and that students' 
feelings about themselves affect their classroom performance and academic 
achievement (Amini, 2004; Marsh & O’Mara, 2008), which does not occur to the 
same depth or frequency with students who have low self-esteem.  
 Gazzard (1990) also states that when children begin to recognise themselves as 
thinking beings they become pleased when they learn to reason and recognise that 
they can reason well. Gazzard suggests that when children cannot make decisions, 
they are prone to falling deeper into the pit of low self-esteem. Gazzard suggests that 
students with low self-esteem can be liberated from the confines of their realities. The 
emphasis is on improving low self-esteem, however, there is little reference to 
students with pre-existing high self-esteem and how they may be impacted (see 
Topping & Trickey, 2007a). This finding is also in line with research that shows that 
teachers of P4C consistently report that children who have been generally silent and 
passive in class or inattentive begin to change and get involved (Glaser, 1992; Portelli 
& Reed, 1995). Students with low self-esteem find some of the things being discussed 
interesting. After some time, these students offer opinions and discover that the 
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teacher and their peers are listening attentively to them. As this continues, the 
participatory skills that students gain are then translated into strengthened cognitive 
capabilities. Students with low self-esteem begin to ask more questions, give reasons 
for their views more frequently, and more frequently draw inferences from what they 
and others say, all the while feeling progressively better about themselves. Much of 
the research centres on the development of students with low self-esteem and how 
P4C mediates this. This is not surprising, considering that these students, through the 
community of inquiry, may feel liberated, therefore causing a surge in increased self-
esteem. 
Strong empirical support for the social benefits of philosophical communities 
of inquiry (COI) was provided by Trickey and Topping (2007b). In their study 
children participated in a philosophy program for one hour a week for 7 months. They 
noted that ‘changes in intervention classes included an increased use of open-ended 
questions by the teacher, increased participation of students in classroom dialogue, 
and improved student reasoning in justification of opinions’ (Topping & Trickey, 
2007b, p. 73). After 7-months exposure, these children demonstrated improved self-
esteem as learners, reduced dependency and anxiety, and greater self-confidence. 
They noted that half the students reported gains in emotional intelligence, particularly 
relationships, social behaviour and empathy, self-confidence, and self-regulation of 
emotion. Students reported generalisation of effects outside the COI sessions and 
students’ perceptions were largely confirmed by their teachers (Trickey & Topping, 
2006, p. 599). The findings in Topping and Trickey’s (2007b) research show that 
middle and lower quartiles of pre-test ability benefit most. However, the authors 
strongly urge that more work is needed by researchers and practitioners in order to 
ensure that the highest quartile of pre-test ability benefit equally. This disparity links 
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in with the idea of marginalisation and program differentiation. This study suggests 
that the program really only benefits students with low baselines prior to participation 
in a philosophical COI. Conversely, the program does not seem to benefit high 
achievers and in fact may be jeopardising these students. This section has described 
the effects of participation in COI programs on students’ self-esteem currently 
reported in the research. It has shown that students with low self-esteem benefit 
greatly through such participation. Closely aligned with students’ self-esteem is their 
social behaviour, both in class and beyond. The following section reports on research 
in relation to students’ developing pro-social behaviours and responds to the research 
question: What effects does a philosophical COI program have on the development of 
students’ social behaviour? 
 
3.5 Philosophical COI and Students’ Development of Pro-Social Behaviours 
 Pro-social behaviour, has been described as the voluntary behaviour and 
consists of actions which is said to benefit other people or society as a whole such as 
helping, sharing, donating, co-operating, and volunteering (Eisenberg, Fabes, & 
Spinrad, 2006). Evidence suggests that prosociality is central to the well-being of 
social groups across a range of scales (Helliwell & Putnam, 2004). Encouraging pro-
social behaviour may also require decreasing or eliminating undesirable social 
behaviours (Barrett, 2002). To date, there has been little research utilising sound 
statistical methodology, which has specifically looked at the effects of exposure to the 
philosophical COI on students' pro-social behaviours. A study by Haas (1980) 
investigated the effects of the P4C program on student interpersonal relationships 
using a large population of children (n = 400) in the U.S.A. Sessions led by teachers 
produced results of significant improvements in reading, critical thinking, and inter-
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personal relationships. Although significant improvements were claimed, detail 
regarding the study is limited. There was no information on selection of schools or 
matching of groups (other than by age), nor on the training and support provided to 
the teachers involved, or the instrumentation that was used to tap interpersonal 
relationships. 
  Very little research has been conducted on the effects of exposure to a 
philosophical COI and the impact on students’ social behaviours with no report on the 
use of any specific social skills inventory (Cevallos-Estrellas & Sigurdardottir, 2000). 
Social skills inventories are used particularly by behavioural and socio-cultural 
clinicians to assess behaviour. These social behavioural measures ask subjects to 
indicate how they would react in a variety of social situations (Deniz, Hamarta, & 
Arri, 2005). While such measures have not been reported in P4C research, there have, 
however, been studies that have been tangentially related to the concept of social 
behaviour, such as research into the COI’s effects on students’ inter-personal 
relationships (Hass, 1980), students’ reasonableness (Lipman, 1980), student 
cooperative development (Daniel et al., 2000), student degree of participation in 
discussions (Sigurborsdottir, 1998), student attitudes to race, gender, and the 
handicapped (Schleifer & Poirer, 1996) and student tolerance and respect for others 
(Gazzard, 1990). These studies will be described in the following passages.  
 The effect of philosophical discussions on second-year students’ attitudes to 
race, gender, and the handicapped, was investigated by Schleifer and Poirier (1996). 
In all, three measures were use: a modified and adapted version of the New Jersey 
Reasoning Skills Test (NJRST) (Shipman, 1983b), a modified version of The 
Preschool Racial Attitude Measure II (Williams, 1971) and seven items from a 
revised version of the test by Abrams, Jackson and St. Claire (1990) were used. Post-
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test results showed little change in attitudes for both control and experimental groups. 
At pre-test, student responses showed racial stereotyping at about 50% for both 
groups. Post-tests showed improvement for racial stereotyping for both groups 
(controls giving 32% such responses and the experimental group only 10%). In terms 
of stereotypes of the handicapped, the scores for the experimental and control groups 
were comparable to each other at pre-testing. On post-testing, neither group changed 
its overall score significantly. This investigation by Schleifer and Poirer (1996) 
revealed that philosophical discussions had little effect on second-grade students’ 
attitudes to race, gender, and the handicapped. This study could have benefited from a 
longitudinal design observing social behaviours.  
 Daniel et al. (2000) studied social behaviours in terms of the four hierarchical 
levels of cooperative development which are described below. The first of the four 
levels sees cooperation has ‘good’ behaviour, that is, it has the absence of argument 
and disagreement (Daniel & Schleifer, 1996). The second level is characterised by the 
act of working together with cooperation being seen as a means to an end (Slavin, 
1991). The third level involves a common goal, quality in communication, and a 
degree of interdependence among individuals (Deutsch, 1973). The fourth level 
considers cooperation as an end in itself; it is a synthesis of the preceding levels and 
integrates their criteria, particularly good behaviour (level 1), common goals (level 2) 
and quality of communication (level III). The authors postulated that P4C adapted to 
mathematics was conducive to guiding students toward the fourth level of 
cooperation. However, the elements in level four lie in what John Dewey (1916) 
refers to as the “community” (as opposed to group or society) seen from a cognitive 
and moral perspective (Piaget, 1932). The authors found that it took the students six 
months to enter into the community of philosophical inquiry and to experiment with 
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the dialectical argumentation. Daniel et al. (2000) concluded that cooperation as an 
end develops in the medium to long-term stages of participation rather than the initial 
stages of COI participation. The results in this study concluded that P4C fosters 
cooperation among students but to what degree these findings are transferable to other 
areas remains a moot point. 
 P4C has been described as a program that specialises in improving children's 
reasoning ability and their tolerance and respect for others (Gazzard, 1990; Hinton, 
2003). Interestingly, P4C has been described as a pedagogical vehicle by which 
students in the school community can address the attributes essential for a successful 
bullying intervention by promoting empathy, caring and respect and working toward 
rectifying the imbalance that exists between bullies and their victims in an effort to 
begin to readdress bullying behaviour (Glina, 2009). These claims, however, still 
remain unproven and research in this area reveals that these claims are not so acute. 
 Tangen and Campbell (2010) looked at the effects a of a philosophical COI 
program on cyber bullying comparing students’ self-reports on bullying between 
schools with and without a Philosophy for Children (P4C) approach. A sample of 35 
students exposed to a philosophical COI and a matched sample of 35 students in other 
schools between the ages of 10 and 13 completed the Student Bullying Survey. 
Results indicated that while there were significant differences in incidences of face-
to-face bullying, there were similar results from both cohorts in relation to cyber 
bullying. A higher percentage of P4C school students claimed to have both been face-
to-face bullied and bullied others face-to-face in the year of study than matched 
students at other schools (62.9% and 42.9%, respectively) (Tangen & Campbell, 
2010). 
 In terms of looking at the effects of P4C on student degree of participation in 
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discussions, Sigurborsdottir (1998) noted a dramatic increase (38–95%) in the level of 
participation of children aged 3-to-6 years in discussions taking place over a 6-month 
period. This finding concurs with that of Chamberlain (1993) who found that 
participation rates for students engaged in the P4C program increased the longer they 
were engaged in the program. Sigurborsdottir also noted that 78% of parents reported 
that their children were able to provide reasons to support their views at home 
following involvement with P4C. Further, testimonials by parents also noted that 
children exposed to the program “speak about everything they are frightened of... and 
talk about everything between heaven and earth” (p. 16). It may be that at this age 
there would be a marked increase in verbal behaviour and student participation 
without intervention however this remains unknown.  
 One study used two measures to investigate the socio--emotional effects of 
collaborative philosophical inquiry on children aged 11 in five experimental and three 
control primary school mainstream classes (Trickey & Topping, 2006). On a Myself-
as-a-Learner (MALS) test of self-esteem, experimental students gained significantly 
while controls did not. Girls tended to gain more than boys. Interestingly, though, on 
a scale for teacher observation of student social skills in problematic situations, a 
random sample of experimental students gained no more than controls overall. These 
results also showed considerable variation across schools and classes. The 
inconsistent findings within the study do not allow for a clean interpretation of the 
results and therefore any conclusions on the effects of the P4C program on student 
socio-emotional levels must be made with caution. Trickey and Topping (2006) have 
argued that the socio-emotional outcomes need further investigation under a 
longitudinal design. The current study addresses this need. In terms of implications 
for future research, practice and policy, the authors urge that the socio-emotional 
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outcomes of thinking skills programs like P4C must be investigated further. They 
make the point that longitudinal studies of self-esteem (and social behaviour) are 
needed (Trickey & Topping, 2006). Their study also suggests the need for future 
research that explores the sustainability of gains across time.  
 Trickey and Topping (2006) recommended further research on the relationship 
between outcomes and socio--economic factors, ability factors and gender factors. 
They also encourage the need for more detailed investigations that thoroughly 
determine whether there are differences in the way that boys and girls respond to 
collaborative classroom processes. The authors concluded that if students were to 
benefit in self-esteem and social skills from exposure to P4C, if indeed these benefits 
do exist or can be brought about, then greater consideration needed to be given to the 
importance of the initialisation of the program, to initial teacher training and teachers’ 
continued professional development. The current research explored these gaps that 
Trickey and Topping suggest currently exist in the literature. 
 Millett and Tapper (2012) discussed how well designed research studies have 
shown that the practice of collaborative philosophical inquiry in schools can have 
marked improvement in cognitive and social skills. The authors argued that these 
findings are timely, as many countries in Asia and the Pacific are now contemplating 
introducing Philosophy into their curricula. Their research was canvassed under two 
categories: schooling and thinking skills; and schooling, socialisation and values. In 
both categories, the authors argue that there is clear evidence that even short-term 
teaching of collaborative philosophical inquiry had marked positive effects on 
students. The authors concluded with suggestions for further research and a final 
rhetoric that the presently-available research evidence is strong enough to warrant 
implementing collaborative philosophical inquiry as part of a long-term policy. The 
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following section reports on research in relation to students’ developing self-esteem 
and responds to the research question: What effects does a philosophical COI 
program have on the development of students’ emotional well-being? 
 
3.6 Philosophical COI and Students’ Development of Emotional Well-being 
         The final variable considered for the current research is the effects of 
participation in a philosophical COI on students’ emotional health in response to the 
research question: What effects does a philosophical COI program have on students’ 
emotional well-being? The literature on this area of research in relation to student 
participation will be explored below as the effects of exposure to a philosophical COI 
on students’ emotional health have not been investigated widely (Lipman, 1995). The 
study of students' emotional well-being subsequent to exposure to the philosophical 
COI program is warranted, considering the dynamic and unusual nature of the COI 
and the potential dialogues that emerge from it, given children as young as 5 
participate in such programs. The research into this question can be seen as timely 
considering that the philosophical COI program is now rapidly being propagated in 
Australian schools. 
 Research that attempted to link the philosophical COI and emotional well-being 
was carried out by Gazzard (2000). Her article has sections devoted completely to the 
physiology of emotional intelligence, and also incorporates medical vernacular of the 
limbic system to show its association with emotional intelligence. Gazzard (2001) 
made the claim that P4C has a lot to offer those interested in improving the way they 
relate emotionally to the world around them. Gazzard (2001) described emotional 
intelligence, as the ability to express and communicate emotions effectively so that 
satisfying social and personal relationships can be sustained. The author argued that 
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cognitively rich environments could be provided for the child very early on in life, 
especially at the times of emotional difficulty and that from this experience perhaps 
therapeutic efforts to retrain the mind in later life could be reduced, if not eliminated 
(Gazzard, 2001). Further, Gazzard stated that the facility for generating with ease new 
ways of seeing things would be inbuilt, making for a more emotionally flexible 
person. Although unproven, Gazzard has attempted to establish and link the practice 
of philosophy as a precursor to an onset of an emotionally flexible person. Moreover, 
Gazzard (2001) argues that when the child is experiencing a difficult emotion, 
exposure to P4C could should help the child find a way to develop thoughts and 
behaviours that strengthen the messages from the "left hemisphere to the emotional 
centre" (p. 47). The argument is that students need to experience the freedom and 
safety to speak what is on their mind, which will enable them to identify the 
limitations, consequences and implications of their thoughts.  
Ang (2008) investigated the impact of a philosophical COI program 
(emphasising questioning and dialogue) on the cognitive effects of a group of primary 
school children aged 10 years. Two Primary 3 classes in a neighbourhood primary 
school participated in this one year study. One class was randomly selected to serve as 
the intervention group and the other served as the control group.  The intervention 
group (n = 40) received approximately 60 minutes of additional explicit instruction 
distributed over the year in using the P4C program through critical thinking and 
dialogue. The students in the intervention group showed significant score gains on the 
New Jersey Test of Reasoning Skills (Shipman, 1983b), while the controls did not. 
The author claims that significant gains were also evident in non-verbal, verbal and 
qualitative aspects of reasoning.  Ang (2008) concludes that the transformation of a 
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traditional classroom into a COI classroom has not only brought about better thinking 
on the part of students but also growth in their emotional maturity. 
Other research has been conducted on the relationship between P4C and 
student emotional well-being (Schleifer, Daniel, Auriac, & Lecompte, 2003). These 
authors attempted to ascertain whether engagement in the philosophical discussions 
over the course of a year would have an impact on moral autonomy, judgment, 
empathy, and emotion-recognition of five-year-old children. The experimental group 
consisted of 39 children from three kindergarten schools in Montreal. The control 
group consisted of 42 children in kindergarten classes in the same three schools. The 
three schools represented a relatively privileged socio-economic area, one low socio-
economic area (with many recent immigrants) and one average area. The results were 
subjected to a 2 x 2 analysis of variance with group (P4C versus control) and time 
(pre-test versus post-test) as variables. The emotion-recognition test showed a 
significant improvement over time between both groups. A significant problem with 
this study is that it utilised an experiment design on 5-year old children with no other 
measures such as observations reported. With a range from high to low socio-
economic backgrounds it would be more appropriate to include students’ personal 
contexts to gain a better appreciation of their responses to the program. 
An Australian study was conducted by Collins (2005), which framed a 
pre/post controlled intervention study of 133 ethnically diverse students in five South 
Australian primary schools. Five Society and Environment teachers were trained in a 
three-day course to conduct weekly ethical inquiry sessions using a philosophical COI 
program. The sessions were run for two terms (6-months). The pre/post questionnaire 
tested students’ justificatory thinking abilities and dispositions. Collins found that a 
philosophical COI intervention led to growth in the participants’ ability and 
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disposition to consider issues empathetically and to weigh consequences for all 
concerned.  
Another study conducted on the relationship between P4C and student 
emotional health is that of the work of Dawid (2005) who investigated the effects of 
P4C on student emotional literacy. The author described emotional literacy as the 
individual skills in areas such as self-awareness, emotional resilience, motivation, and 
handling of emotions and relationships, all areas reputedly affected by regular 
involvement in communities of inquiry. To determine whether any changes of 
statistical significance had occurred over the year, the authors used paired T tests that 
were carried out on the before and after results for the two sets of data with a 
significance identified by a P value smaller than .05. The authors claim that the results 
imply that a significant increase in children’s emotional intelligence was noted by 
parents involved in the project (experimental group) but not of the parents of the 
control group children. It should be noted that the tests use highly subjective 
perceptual statements as measures and the results display perceived rather than actual 
changes in emotional literacy. Of particular concern are the design and the lack of 
objectivity. Parents of the experimental group were obviously aware of an experiment 
being conducted on their children. This knowledge may have created extra sensory in 
the parent, which may have caused them to feel bias towards ideal interpretations of 
the phenomenon under investigation - in this case their children. This bias may 
account for the significant increase in emotional intelligence as noted by parents of 
the children in the experimental group. The contribution of the current research will 
explore the gap that currently exists in this area of the literature.  
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3.7 Limitations of Previous Philosophical COI research  
          A major limitation found in the research literature reviewed for the current 
study is the over-reliance on the New Jersey Test of Reasoning Skills (Lipman et al., 
1980; Shipman, 1983b) as a measure of academic outcomes. This is a test designed to 
tap deductive reasoning, but the limitation with it is that it is too close to the content 
of the P4C curriculum. This makes generalisation difficult and so it is not possible to 
assume that students could transfer the kind of reasoning skills it evaluates to other 
domains of knowledge and personal life. Further, this test has been used to show that 
students in experimental situations ‘outperformed’ those in control groups (typically, 
in a pre-test and post-test format, using the same test in each case). The test questions 
cover a series of thinking strategies, more than half of which are deductive in nature. 
However, the value of this kind of instrument, especially when used in virtual 
isolation from other methods of evaluation, is limited.  
 Most of the studies conducted to date can be criticised on grounds of 
methodological rigour. In addition, not all measures within the studies revealed 
significant gains for experimental subjects. There still remains, however, very few 
controlled studies and especially studies that incorporates a longitudinal design, and 
of most concern, an absence of studies that utilise multilevel modelling that accounts 
for nesting that is otherwise present. It is believed that this might be due to researcher 
preference for qualitative and discourse-based investigative methods (Fisher, 1999) 
rather than through a more quantitative method. This literature review has revealed 
inconclusive evidence about the effectiveness of P4C, in general, on children's 
reading comprehension, interest in maths, self-esteem, social behaviours and 
emotional well-being.  
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A further limitation of research on P4C, in general, is that there is no real 
community of researchers working together, in such a way that an accumulative 
knowledge about the effects of the program, its achievements and failures as a 
program of cognitive enrichment is documented. There are very few examples of 
replication of research to support the validity of P4C findings. In the early years of the 
implementation of the P4C program, there was a large project of research at the 
Institute for the Advancement of Philosophy for Children IAPC, the institution 
directed by Matthew Lipman. Data were obtained on Questioning Task 4, a test 
designed to assess the thinking skills taught in the P4C program, for approximately 
2,200 5th through 7th grade students in New Jersey. Despite differences in the extent 
of teachers' understanding and implementation of the P4C program, and in students' 
background characteristics and abilities, the data from this large diverse sample of 
New Jersey school systems and students revealed that even after adjusting for initial 
relevant group differences, students in program classes were superior to their non-
program peers in formal and informal reasoning skills. Some data are included in the 
article, however, once they got this positive result, further research was not 
forthcoming (Shipman, 1983a). 
 Generally speaking a number of problems exist in P4C research (Reed, 1987; 
Jesperson, 1993; Gregory, 2011). For example, P4C research has shown contradictory 
results in terms of students’ improved academic outcomes and affective domains 
(Allen, 1988; Imbrosciano, 1997; McDermott & Fox, 2001) as has been found in the 
domain of the various psychological constructs (Gardner, 1998; Lafortune et al., 
2002). Furthermore, research on P4C has by and large, been reported in Lipman’s 
own journal, creating interpretive problems which suggest problems of vested interest 
(Sternberg & Bhana, 1996).  Moreover, there are very few studies that substantiate the 
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claims made by P4C proponents, and few that include short and specifically, long-
term follow-up (Trickey & Topping, 2006), and no studies that accounts for the 
nested structure that otherwise exists in samples by the use of superior statistical 
techniques such as multilevel modelling. The current study has attempted to address 
these gaps. 
 Sternberg and Bhana (1996), for example, conducted an extensive review of the 
research on the most prominent and widely used thinking skills training programs 
with P4C being one of these, with the goal of uncovering whatever evidence existed 
that could be used to advocate or oppose the use of such programs. They found that 
the studies were conducted or sponsored by the program developers and that reporting 
was usually sketchy and wholly inadequate. In the majority of instances, detail was 
insufficient for anything resembling a careful replication of what had been done. In 
addition, the potential for confounding variables, which population benefited more 
and which benefited less from the program, and the sensitivity of the program to 
teacher quality were seldom discussed.  
 Furthermore, Sternberg and Bhana (1996) found that most studies involved 
inadequate control groups with some having none at all, and only rarely was the 
efficacy of the program compared with that of another thinking skills program. More 
concerning than this was that some of the evidence offered in support of P4C 
programs amounted to little more than user testimonials. In addition, outcome 
measures often overlapped program content, and thus tended to favour the program 
being tested. Insufficient attention was also given to transfer of training and to 
durability of training over the long-term. There has also been much emphasis on 
giving students a say in evaluating the impact of philosophy programs (Sprod, 1994). 
But it must be noted that there is a difference between seeking to find out what 
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students and teachers think or feel about doing philosophy, and seeking to find out 
how successful or effective its introduction or implementation has been. The former 
search is for something that, by definition, is highly subjective, while the latter 
purports to be evaluative in a more objective sense.  
The fact that two meta-analyses have been conducted in this area indicates that 
there are at least reputable studies to make possible a reasonable synthesis of the 
apparent results of P4C programs. However, there is still a good deal of work to do in 
this regard, especially with the utilisation of statistical testing for an Australian 
context of philosophy for children. The current study filled this gap.  There needs to 
be more and better data and, in particular, the deficiencies mentioned above in the 
quality of all too many studies should serve as a point of departure for the better 
design of research methodologies and the presentation of results. Millett and Tapper 
(2012) have stated that future research would best add to our understanding of P4C 
programs, in general, if it had certain features, such as the research uses a mixed 
methods methodology; the survey population is ethnically and geographically diverse; 
the survey population includes both younger and older students; the study uses a 
diverse set of curriculum materials; students in schools where philosophy is an 
established part of the whole school program are studied. 
Cebas and Garcia Moriyon (2003) highlighted a consideration that raises 
doubts about the quality of the evaluative processes used in regard to philosophical 
COI programs and that important information is consistently missing from the 
published research reports. With regard to this matter of lack of information, a couple 
of points are particularly worth mentioning. First, the Montclair List, published by the 
IAPC, the head office of the Philosophy for Children project, offers only brief 
abstracts of the original papers, with only basic and incomplete information, thus 
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leaving obscure how these papers reached their conclusions. Most of them have been 
criticized for merely advertising the program and its potential efficacy, instead of 
critically inquiring about its actual impact (Garcia-Moriyon et al., 2005). Moreover, 
the Montclair List seems to follow the tradition of vote-counting, seeking rather to 
persuade the reader than simply to demonstrate empirical results. Second, of the 116 
studies selected for the meta-analysis by Garcia-Moriyon et al., he and his colleagues 
had to exclude the vast majority for not meeting the minimum criteria related to 
research design, data analysis, and reporting. Only 18 of the 116 fitted the criteria. 
This deficiency in so much in the P4C research has led Reznitskaya (2005) to draw 
particular attention to the lack of appropriate statistical procedures in the great 
majority of these studies. This problem in regard to statistical procedures in assessing 
the efficacy of P4C calls for special attention. The current study addressed this 
concern. 
 The purpose of the current research was to measure the effects of a 
Philosophical COI program on 6
th
 grade students’ reading comprehension, interest in 
maths, self-esteem, pro-social behaviour and emotional well-being. A multilevel 
model for change was used to detect differences over one year in these factors 
utilising an Iterative Generalized Least Squares (IGLS) method of estimation to 
estimate unknown variance-covariance parameters within the model.  
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Chapter 4: Method 
4.1 Introduction 
 
 The purpose of this study was to examine the effectiveness of a philosophical 
COI intervention in increasing students’ reading comprehension, interest in maths, 
self-esteem, pro-social behaviours, and emotional well-being. This chapter discusses 
the methods that were used for investigating the current study. According to the 
literature (Millett & Tapper, 2012), exposure to a philosophical COI raises students’ 
academic and affective outcomes. To investigate this, self-reported scores and 
responses were used to detect statistically significant differences across participants in 
a philosophical COI and a comparison group of students who were not exposed to the 
philosophical COI, from baseline, at six months and at twelve months. Table 4.1 
shows the study timeline. 
 
Table 4.1. Study Timeline 
 Month/Year 
 2011                                                                     2012 
Phase Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
Baseline              
Post-test               
Intervention              
Follow-up              
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This thesis examined the following major question: 
 
1. In what ways does a philosophical COI program affect primary school 
students’ reading comprehension, interest in maths, self-esteem, pro-social 
behaviours and emotional well-being? 
 
         It was hypothesised that philosophical COI participants would make greater 
gains in reading comprehension, have a higher interest in maths, higher self-esteem, 
more pro-social behaviours and greater emotional well-being over one-year, than 
participants in the comparison group who did not participate in the philosophical COI.  
 
4.2 Methodology  
 
         The method for the study utilised a longitudinal time series quasi-experimental 
design with an experimental group and matched comparison group. A quasi-
experiment is a research design having some but not all of the features of a true 
experiment (Cook & Campbell, 1979). The element missing in a quasi-experiment 
design is random assignment of subjects to the control and experimental conditions 
(Cohen & Swerdlik, 2010). For the current research this method was chosen because 
random allocation to the intervention was not possible.  
The quasi-experiment was utilised as an empirical study in order to estimate 
the causal impact of the philosophical COI intervention on its target population. 
Quasi-experimental research designs share many similarities with the traditional 
experimental design or randomised controlled trial, but the quasi-experiment 
specifically lacks the element of random assignment to treatment or control (Gribbons 
& Herman, 1997). Instead, quasi-experimental designs usually permit researchers to 
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control the assignment to the treatment condition, but using some criterion other than 
random assignment (e.g., an eligibility cut-off mark). In some cases, the researcher 
may have no control over assignment to treatment condition, as was the case in the 
current study. 
Quasi-experiments are subject to concerns regarding internal validity, because 
the treatment and control groups may not be comparable at baseline (Shadish, Cook, 
& Campbell, 2002). With random assignment, study participants have the same 
chance of being assigned to the intervention group or the comparison group. As a 
result, the treatment group will be statistically identical to the control group, on both 
observed and unobserved characteristics, at baseline (provided that the study has 
adequate sample size). Any change in post-intervention characteristics is due, 
therefore, to the intervention alone. With quasi-experimental studies, it may not be 
possible to convincingly demonstrate a causal link between the treatment condition 
and observed outcomes. This is particularly true if there are confounding variables 
that cannot be controlled or accounted for. 
 
4.3 Research Design 
 
          The study utilised a repeated-measures quasi-experimental research design with 
experimental and comparison conditions (Shadish et al., 2002). The current study, 
followed the participant’s longitudinally over three time points (Time 1 June 2011; 
Time 2 December 2011; and Time 3 June 2012). This one year longitudinal study was 
unique in three ways: 1) it was a quasi-experimental study, which aimed to determine 
whether the philosophical COI program (i.e. the intervention) had the intended effects 
on the study’s participants (i.e. 6th grade students); 2) researchers followed the 
participants over one-year from year 6 to year 7; and 3) Multilevel modelling was 
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used for the analysis. 
Pre-test and post-test data were collected at baseline, six month, and twelve-
month intervals. Eight schools were recruited for participation in the study. Data were 
collected on over 280 sixth grade students in the southeast region of Queensland. 
After acquiring principal, teacher, parental and youth consent (see Appendix H), 
student participants completed a reading comprehension test (TORCH) and the Self 
Description Questionnaire and Strengths and Difficulties Questionnaire. To ensure 
confidentiality all participants who completed the assessments were assigned a unique 
identification (ID) number. The current quantitative research time series quasi-
experimental design, pre-test – post-test control group, is represented in Table 4.2. 
 
Table 4.2. Pre-test – Post-test Control Group Design. 
 
 Pre (Baseline)  Post (6-months) Follow-up (6–months) 
G1 OA1 OM1 OX1 X1 OA2 OM2 OX2 OA3 OM3 OX3 
G2           OA1 OM1 OX1 X2 OA2 OM2 OX2 OA3 OM3 OX3 
 
Note: G1 = experimental group, G2 = comparison group, X1 = philosophy intervention, X2 = normal curriculum, 
OA1 = Reading comprehension outcome pretest, OA2 = Reading comprehension outcome post-test, OA3 = 
Reading comprehension outcome follow-up, OM1 = Strengths and difficulties outcome pretest, OM2 = Strengths 
and difficulties outcome post-test, OM3 = Strengths and difficulties outcome follow-up, OX1 = Self description  
Outcome pretest, OX2 = Self Description outcome post-test, OX3 = Self Description outcome follow-up. 
 
 
 The current study utilised a 2-level multilevel model with age being represented 
by time (i) and students being represented by (j) in the multilevel model. The outcome 
variables were reading comprehension: (as measured by the TORCH which can be 
found in the Measures section); interest in maths: (measured by a sub scale within the 
Self Description Questionnaire); emotional wellbeing: (measured by the sub scale 
within the Strengths and Difficulties Questionnaire); pro-social behaviours: 
(measured by the sub scale within the Strengths and Difficulties Questionnaire); and 
self-esteem: (measured by the Global score of the Self Description Questionnaire). 
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The single explanatory variable for the current multilevel study was Program: (0 = 
non-participants (comparison group); 1 = Participants (Intervention group).  The 
predictor variable ‘Program’ (non-participants = 0 and participants = 1) was added to 
the random coefficients model to ascertain the relationship between early 
characteristics and growth in reading comprehension (RC), interest in maths (maths), 
self-esteem (SE), pro-social behaviours (PSB), and emotional well-being (EWB), 
over time. The variable ‘Program’ was created to reflect the treatment group of the 
participants. Children who were in the comparison arm of this study (non-
participants) were coded with a zero, and children who were involved in the 
philosophical COI intervention arm (participants) were coded with a one. The primary 
independent variable for this study was philosophical COI participation. The study 
assessed change in the dependent variables reading comprehension, interest in maths, 
self-esteem, pro-social behaviours and emotional well-being.  
 
4.4 Justification of Methodology 
 
          Because the philosophical COI program is multidimensional, measurable changes 
in (a) classroom environmental arrangements (e.g., grouping, materials), (b) teacher 
behaviours, and (c) student behaviours, are necessary to determine whether the 
philosophical COI program is being conducted as required at specific points in time. 
Interpretations of the obtained results among students exposed to a philosophical COI 
require some assurance that the program was carried out as it was designed or, in other 
words, that treatment was implemented with high levels of integrity. Compromised 
integrity has serious implications for inferences drawn about the relationship between the 
philosophical COI program and the claimed outcomes. In this case of compromise, the 
obtained results are related not to the intended intervention (i.e., the implementation of a 
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philosophical COI program as designed) but to the implemented intervention (i.e., P4C 
delivered by treatment agents or facilitators of the program). This is important to 
understand in the context of P4C, as the program is highly multidimensional in nature. 
However, this kind of observation can only be achieved through qualitative methods. 
Within the discussion of what constitutes good science, there is a slow but important 
movement toward more collaborative use of both types of research methods in a range of 
disciplines including educational research (Altrichter, Feldman, Posch, & Somekh, 2008; 
Creswell, 2003, 2007; House, 1991; Miles & Hubermann, 1994; Ritchie & Lewis, 2003; 
Sechrest, 1992; Smith, 1988; Yin, 1994).  
 
 
4.5 Justification of the Data Analysis 
 
         The data analysis chosen was the multilevel model for change (Singer & Willett, 
2003), as it allows researchers to address within-person and between-person questions 
about change, simultaneously. Multilevel models (also known as hierarchical linear 
models, nested models, mixed models, random coefficient, random effects model, 
random parameter models, or split-plot designs) are statistical models of parameters 
that vary at more than one level, and were used to address the multi-level nature of the 
data (Singer & Willett, 2003). These models can be seen as generalisations of linear 
models (in particular, linear regression), although they can also extend to non-linear 
models. Although not a new idea, they have been much more popular following the 
growth of computing power and availability of software. The current study utilised a 
dedicated piece of software for the purpose of the current analysis, MLwiN (Rasbash, 
Steele, Browne, & Goldstein, 2012). 
Although there are numerous ways of writing the statistical model, I adopted a 
simple and common approach that has much substantive appeal. It specifies the 
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multilevel model for change by simultaneously postulating a pair of subsidiary 
models—a level-1 sub-model that described how each student changed over time, and 
a level-2 model that described how these changes differed across students.  
Beginning in the 1980s, several teams of statisticians began developing 
specialised software for fitting the multilevel model for change to data. By the early 
1990s, four major packages were widely used: HLM (Bryk, Raudenbush, Seltzer, & 
Congdon, 1988), MLn (Rasbash & Woodhouse, 1995), GENMOD (Mason, 
Anderson, & Hayat, 1988), and VARCL (Longford, 1993). Although the latter two 
are no longer supported, HLM (Raudenbush, Bryk, Cheong, & Congdon, 2001) and 
MLwiN (Goldstein, 1998) continue to be modified, expanded, and upgraded regularly 
to cope with an increasing assortment of multilevel models. At their core, each 
program does the same job: it fits the multilevel model for change to data and 
provides parameter estimates, measures of precision, diagnostics, and so on. There is 
also some evidence that all the different packages produce the same, or similar, 
answers to a given problem (Kreft & de Leeuw, 1998). So, in one sense, it does not 
matter which program you choose. For the current analysis, I focus on one particular 
method of estimation—Iterative Generalised Least Squares (IGLS)—as implemented 
in one program, MLwiN Version 2.26 (Rasbash et al., 2012). The IGLS is an 
extension of the GLS method. Instead of stopping after one round of estimation and 
refitting, the computer program implements the approach repeatedly, each time using 
the previous set of estimated fixed effects to re-estimate the error covariance matrix, 
which then leads to GLS estimates of the fixed effects that are refined further (Singer 
& Willett, 2003).  
Until the widespread availability of software for fitting multilevel models, 
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researchers used ad hoc strategies to analyse longitudinal data: they fitted individual 
growth trajectories in separate within-person OLS-regression analyses and then they 
regressed the individual growth parameter estimates obtained on selected level-2 
predictors (Willett, 1989). However, this approach has at least two flaws: (1) it 
ignores information about the individual growth parameter estimates’ precision, even 
though it varies (as seen in the varying residual variances in Figure 5.4 in Chapter 5); 
and (2) it replaces true individual growth parameters—the real outcomes in a level-2 
sub-model—with their fallible estimates. The level-2 sub models do not describe the 
relationship between the parameter estimates and predictors, but between the 
parameters’ true values and predictors. 
Researchers who wished to analyse longitudinal data typically chose between 
using either structural equation modelling (SEM) or multilevel modelling (MLM) in 
order to examine data (Singer & Willett, 2003). Both methods clearly have 
advantages and disadvantages (Reise & Duan, 2003). An additional advantage of the 
MLM approach is that the change function over time is fit to the entire sample, and 
the parameters are allowed to freely vary so that the best model fit may be achieved 
(Goldstein, 1987). The MLM approach for change involves a sequence of multiple 
models in which each model is nested within each prior model with the goal of 
determining which statistical model best fits the data (Singer & Willett, 2003). 
Models are statistically compared using three different methods: the deviance statistic 
(-2 Log Likelihood or deviance test), the Akaike Information Criterion (AIC) and 
Bayesian Information Criterion (BIC). These are typically jointly utilised to select the 
model with lowest deviance that is statistically significant and has the lowest AIC and 
BIC. Although there is no statistical test for significant differences in fit for the AIC 
and BIC, all three criteria of model fit can be used to make comparisons. This nested 
Chadi Youssef – PhD Thesis 
 
103 
model approach allows researchers to examine change in the group as a whole as well 
as the examination of individual growth trajectories. 
 
4.6 The Purpose of the Multilevel Model for Change 
 
            Even though many types of statistical models can be fitted in ones data 
analytic career, experience tells us that when researchers get caught up in a novel and 
complex analysis, they often need to be reminded just what a statistical model is and 
what it is not (Singer & Willett, 2003). So before presenting the multilevel model for 
change itself, I briefly review the purpose of statistical models. 
Statistical models are mathematical representations of population behaviour; 
they describe salient features of the hypothesized process of interest among 
individuals in the target population. When one uses a particular statistical model to 
analyse a particular set of data, you implicitly declare that this population model gave 
rise to these sample data. Statistical models are not statements about sample 
behaviour; they are statements about the population process that generated the data 
(Singer & Willett, 2003; Snijders & Bosker, 2012). 
To provide explicit statements about population processes, statistical models 
are expressed using parameters—intercepts, slopes, variances, and so on—that 
represent specific population quantities of interest (O’Connell & McCoach, 2008). 
Were you to use the following simple linear regression model to represent the 
relationship between reading comprehension and reading interest on a single occasion 
in a cross-sectional data set (with the usual notation) Readcompreshensioni = β0 + β1 
(Readinteresti − 3) + εi, you would be declaring implicitly that, in the population from 
which your sample was drawn: (1) β0 is an unknown intercept parameter that 
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represents the expected level of reading comprehension for a reading interest score of 
3; and (2) β1 is an unknown slope parameter that represents the expected difference in 
functioning between students whose reading interests differ by one unit. Even an 
analysis as simple as a one-sample t-test invokes a statistical model expressed in 
terms of an unknown population parameter: the population mean, μ. In conducting 
this test, sample data is used to evaluate the evidence concerning μ’s value: Is μ equal 
to zero (or some other pre-specified value)? Analyses may differ in form and 
function, but a statistical model underpins every inference. 
In whatever context, having postulated a statistical model, the model is then 
fitted to sample data and estimates of the population parameters’ unknown values are 
derived. Most methods of estimation provide a measure of “goodness-of-fit”—such as 
an R
2
 statistic or a residual variance—that quantifies the correspondence between the 
fitted model and sample data (Singer & Willett, 2003). If the model fits well, you can 
use the estimated parameter values to draw conclusions about the direction and 
magnitude of hypothesized effects in the population. Were you to fit the simple linear 
regression model just specified above, and find that Readcompreshensioni  = 80 + 
5(Readinteresti − 3), you would be able to predict that an average student with a 
reading interest score of 3 has a reading comprehension level of 80 and that reading 
comprehension levels are five points higher for each extra one-unit increase of 
reading interest. Hypothesis tests and confidence intervals could then be used to make 
inferences from the sample back to the population. 
The simple regression model above is designed for cross-sectional data. What 
kind of statistical model is needed to represent change processes in longitudinal data? 
In order to answer this, I sought a model that embodied two types of research 
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questions: level-1 questions about within-student change and level-2 questions about 
between-student differences in change. If the study of reading comprehension just 
described were longitudinal, I might ask: (1) How does each student’s reading 
comprehension change over time? and (2) Do student’s trajectories of change vary by 
reading interest? The distinction between the within-student and the between-student 
questions is more than cosmetic—it provides the core rationale for specifying a 
statistical model for change. It suggests that a model for change must include 
components at two levels: (1) a level-1 sub-model that describes how individual 
students change over time; and (2) a level-2 sub-model that describes how these 
changes vary across students. Taken together, these two components form what is 
known as a multilevel statistical model (Bryk & Raudenbush, 1987; Singer & Willett, 
2003).  
4.7 Missing Data 
 
         Missing data can be adequately modelled with the use of multiple imputation or 
maximum likelihood methods, assuming the data is missing completely at random 
(MCAR) or missing at random (MAR) (Singer & Willett, 2003). MCAR can be 
assumed if the missing data is not related to the variable under examination. MAR has 
a slightly less strict definition that states the probability of the data missing may be 
related to the variable under investigation but the value of that variable does not affect 
the probability of missingness (Singer & Willett, 2003). Some of the participants of 
this study are missing data, but since there are data points before and after the 
incidents of missingness, it can be assumed that the data are at least MAR. Missing 
items within a scale, were dealt with by ensuring that all students completed all items, 
otherwise the mean was imputed. Table 4.3 summarizes the sample size for the two 
level growth design.  
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Table 4.3. 
Summary of Sample Sizes for Growth Curve Design 
 
Time points 
Observed 
 
1 
2 
3 
Number of 
Individuals 
 
240 
248 
223 
 
Age 
 
11 
11.5 
12 
 
 
4.8 Recruitment 
 
         Over the period of August and September of 2010, the researcher attended a 3-
day workshop that delivered a module in ‘Philosophical Inquiry: Facilitating 
Thinking in the Classroom’ at a university in southeast Queensland. The philosophical 
COI workshop was targeted at registered in-service schoolteachers and was offered as 
either Professional Development, or as a unit, which could be used as credit towards a 
Masters degree for those involved in a Masters program.  After successful completion 
of the course, students, including the researcher, were awarded a certificate of 
completion, which is recognised by the Federation of Australasian Philosophy in 
Schools Association (FAPSA) (see Appendix C). The successful completion of the 
course enabled in-service teachers to facilitate/implement/conduct/deliver a 
philosophical COI. 
During the workshop, the researcher was able to identify and liaise with fellow 
teachers who were intent on delivering the philosophical COI to their students at the 
beginning of 2011 for the first time. After preliminary discussions, a total of 4 
teachers from 4 different primary schools within the southeast region of Queensland 
were identified as candidates that could potentially serve as participants for the 
intervention needed for the current study. During the workshop, the researcher kept 
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records of the teacher’s names and their respective schools in which they intended on 
using the philosophical COI in their classrooms.  
4.8.1 Participants 
 
          This study involved sixth grade adolescents across ten classrooms from 8 
primary schools within the southeast region of Queensland. The schools were chosen 
based on their compatibility in a number of criteria. In an effort to gauge students who 
were from more social-economically disadvantaged backgrounds, comparison schools 
were chosen and matched with the quasi-experimental schools using the Socio-
economic Index for Areas (SEIFA) (Index of education and occupation), and is 
controlled for in the current study. The schools were also selected because of 
comparable size and were geographically distanced enough. Socio-economic status 
(SES) has historically been related to reading and other cognitive outcomes. Research 
suggests that income level and parental education have a strong positive relationship 
to reading achievement (Morgan, Farkas, & Hibel, 2008). SES is represented in this 
study by utilizing the Index of Education and Occupation, a category reported by the 
Australian Bureau of Statistics (ABS) via the SEIFA. Table 4.4 shows the deciles 
from the SEIFA for the current sample. The year levels from 2 to 7 in Table 4.4 
reveals the extent of the larger study of which the current year 6 sample was drawn. 
The asterisks in the columns indicate the number of classes that comprised each 
school. The Table is also divided into two groups, the intervention schools (left side) 
and comparison schools (right side). It can be seen that 5 classrooms comprised the 
intervention group and 5 classrooms comprised the comparison group. Two classes 
were drawn from school ‘H1’ in the intervention group and two classes were drawn 
from school ‘F9’ in the comparison group. The table represents a total of 10 
classrooms across eight schools, within two groups, the philosophical COI 
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intervention schools and comparison schools.  
 Three of the four schools in the intervention group had just commenced the 
program prior to data collection at Time 1. The fourth school used a whole school 
approach but many students (nearly half of the students) were new for the grade 6 
class in this school (many students moved in and out of this school), and thus, overall 
across all 4 schools, represented a very small portion of students having done it longer 
than 1 year (Less than 10% of the entire intervention sample i.e. 149 x .10 = 15 
students), and those that had been exposed to COI’s did so under a different facilitator 
in the previous year. 
Table 4.4 
Participant Sample: Students nested within schools for intervention participants and 
non-participants. 
 
 Schools 
Year 
Level 
Philosophical COI Schools Comparison Schools 
 T8 H1   G6 C10 E9 C1 F9 B10 
2            
3            
4            
5            
6  * **   * * * * ** * 
7            
*=1 class; **=2 classes 
(Note: The number indicated after the initial letter, which codifies the schools, e.g, ‘T8’, represents the 
decile indexing socioeconomic area, with 10 being the highest of socioeconomic areas and 1 being the 
lowest)  
 
The sample consisted of 280 participants (all born in the same year) from 10 
classrooms across eight primary schools (see Table 4.4).  Approximately 48% 
(n=135) of the sample was comprised of females and 52% (n=145) of males (see 
Table 4.5). At the beginning of the study (Time 1), all students (n=280) were 
‘clocked’ at 11 years of age, at Time 2 all students were ‘clocked’ at 11.5 years of age 
and at Time 3 all students were ‘clocked’ at 12 years of age, representing three time 
points (or waves).  
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At Time 1 (or baseline), all students were midway through their year level of 
grade 6, at Time 2 students had reached the end of grade 6, and at Time 3 students 
were midway through grade 7.  Approximately 25% (n=71) students were located in 
low SES schools, 10% (n=27) students in middle SES schools, and 65% (n=182) 
students in high SES schools. Participants were made up of two conditions, a 
comparison and intervention. Note also that one teacher (T8 in Table 4.4) facilitated 
two classes in one COI session simultaneously, as it was a composite year six class 
(n=43) however, only one of the two teachers in this composite class were trained to 
facilitate the COI, and it was this single teacher that facilitated the COI. Of the 280 
students in the current sample, there were 149 (53%) participants in the philosophical 
COI intervention group and 131 (47%) in the comparison group (see Table 4.5). 
 
Table 4.5.  
Baseline Demographics; Gender, SES, and Group Status 
  
Characteristic Comparison Group 
(n=131, 47%) 
Intervention Group 
(n=149, 53%) 
Total Sample 
(n=280, 100%) 
Age (years) 11     11 11 
 
Gender, n (%)    
        Female 64 (49%) 71 (48%) 135 (48%) 
        Male 67 (51%) 78 (52%) 145 (52%) 
 
SES, n (%)    
        Low SES 27 (21%) 44 (30%) 71 (25%) 
        Middle SES 0 (0%) 27 (18%) 27 (10%) 
        High SES 104 (79%) 78 (52%) 182 (65%) 
    
Note. Gender differences were not significant (p > .10). SES differences were not 
significant (p > .05). 
 
 
Males and females were evenly distributed across both experimental 
conditions. SES was controlled for in the study. Additionally, there was an even 
distribution of program participants and comparison participants. Retention rates at 
Time 1, Time 2, and Time 3 were comparable for both groups. 
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4.9 Measures  
 
 Fisher (1999) and Niklasson, Ohlsson and Ringborg (1996) have posited that 
there have been problems in evaluating philosophical COI programs because of their 
wide spread goals and the absence of appropriate evaluative instruments. Lipman 
himself used a variety of criteria to evaluate his P4C, including the extent to which 
students challenge one another for reasons and examples, offer counter arguments, 
ask relevant questions, and search for relationships between the subject under 
discussion and outside experiences (Baron & Sternberg, 1987). However, contention 
remains over whether these are in fact processes, or outcome variables. Below are the 
measures used in the current research. 
4.9.1 Test of Reading Comprehension (TORCH Test)  
 
 The Test of Reading Comprehension (TORCH) was used for measuring the 
reading comprehension of the students in the current study (Mossenson et al., 1988). 
The TORCH tests were constructed by staff of the Curriculum and Research Branch 
of the Western Australian Education Department in 1982. This set of tests consists of 
fourteen untimed reading tests in two booklets, which are suitable for students in Year 
3 through to year 10. These passages or tests vary in length from approximately 200 
to 900 words. 
 The passages have been taken from longer passages, but each passage can be 
used as an independent unit as a test. A passage is administered to students and the 
students retell that passage in different words on a retelling form. Each passage is 
very similar to a short story or a descriptive article. The retelling form contains gaps 
relating to the original passage and the students are required to fill the gaps in one or 
more of their own words (Mossenson et al., 1988). 
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 The fourteen tests presented in two booklets vary in item difficulty, so that it is 
possible for users or teachers to select appropriate tests according to the abilities of 
particular students (Mossenso et al., 1988). The nature of TORCH tests enables 
students to produce their own interpretations regarding the passages in the test. In 
other words, a range of responses is possible for each item. Therefore, lists of typical 
responses for each item included in the test manual were used for scoring each test 
(Mossenson et al., 1988). 
         Validity is reported for TORCH tests in terms of content validity, obtained by a 
detailed examination of the content of the tests by different methods such as the 
selection of the items, and their appropriateness and representativeness, and also by 
comparing the items with accepted curricula (Mossenson et al., 1988). The standard 
scores of the scaled TORCH scores were used for testing students’ reading 
comprehension in the current study. 
 
4.9.2 The Self Description Questionnaire II 
          Students’ interest in maths and self-esteem was measured using different sub-
scales of the Self Description Questionnaire II. Marsh formulated the Self Description 
Questionnaire II that can be used among a variety of age groups, including children 
(Marsh, 1992) (see Appendix D). The global score was used to measure self-esteem 
and the ‘interest in maths’ sub-scale was used to measure students’ interest in maths. 
The Self Description Questionnaire was formulated in order to test Shavelson, 
Hubner, and Stanton's (1976) view, according to which “the organisation of self-
concept is multi-faceted and hierarchical, with perceptions moving from inferences 
about self in subareas (e.g., academics- reading and mathematics) to broader areas 
(e.g., academic and non-academic), and finally to general self-concept” (Marsh, 
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Smith, & Barnes, 1983, p. 334). The Self-Description Questionnaire is an eight-scale 
instrument intended to measure seven aspects of the self-concepts (Abilities/Sports, 
Physical Appearance, Peer Relations, Parent Relations (four aspects of the non-
academic self-concept), and Reading, Mathematics, and General (All School 
Subjects) (three aspects of academic self-concept) of preadolescent children (ages 7-
13) as well as their general sense of self-worth.  
 The Self Description Questionnaire is acknowledged as one of the most reliable 
and valid measures of self-concept currently on offer (Byrne, 1996). With the 
measure originating from a strong theoretical foundation, the Self Description 
Questionnaire instrument captures the multidimensionality of self-concept in a 
reliable and stable manner. The multiple factors tapped by the Self Description 
Questionnaire instrument include: physical abilities, physical appearance, peer 
relationships, parent relationships, reading/verbal, math, school and general facets. 
The Self Description Questionnaire also measures: opposite sex relations, same sex 
relations, honesty/trustworthiness and emotional stability facets. 
 The Self Description Questionnaire is a multidimensional measure of self-
esteem in which the global self-esteem measure (Total Self-Concept Scale) is a 
function of the amalgam of all the self-concept sub-scales. The Physical Abilities and 
the Physical Appearance Scales are sub-scales of the Self Description Questionnaire 
and contribute only part of the Total Self-Concept Scale score. Any of these sub-
scales may contribute to a greater or lesser influence on the level of self-esteem. For 
example, a high mark of global self-esteem does not rule out an equally high degree 
of physical self-concept. Therefore, when sub-scales are divided into low and high 
levels of self-concept on the basis of the Total Self-Concept scores, a clear separation 
of the two levels (high/low) of physical self-concepts may not manifest. The raw 
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scores for self-esteem (SE) were used in this analysis. Higher SE scores indicate 
higher self-esteem. 
 In considering within-construct, the Self Description Questionnaire instrument 
revealed strong estimates of reliability and unique factor loadings (Marsh, 1990). In 
particular, internal consistency estimates ranged upward from a minimum .74 for the 
instrument. Target factor loadings for each facet within the instrument reflected an 
average of around .70, with no loadings below .44. Cross-loadings ranged from -.17 
to .27, and factor correlations were typically small (medians of .10 to .15). For the 
current analysis, Cronbach’s alpha was .94 for interest in maths and .94 for self-
esteem. 
4.9.3 The Strengths and Difficulties Questionnaire II 
 
         Students’ pro-social behaviours (PSB) and emotional well-being (EWB) were 
measured through the administration of the Strengths and Difficulties Questionnaire II 
(Goodman, 1997) (see Appendix E). The raw pro-social behaviours and emotional 
well-being scores were used in for the current analysis. The emotional symptom score 
measured emotional well-being in students and the pro-social behaviour score was 
used to measure students’ pro-social behaviour. The Strengths and Difficulties 
Questionnaire is a short behavioural screening questionnaire that is appropriate for 
children (5 to 16 year olds). It contains 25 items that are divided between 5 scales: 1) 
emotional symptoms (5 items); 2) conduct problems (5 items); 3) 
hyperactivity/inattention (5 items); 4) peer relationship problems (5 items); (note: 1, 
2, 3 and 4 are added together to generate a total difficulties score (based on 20 items); 
and 5) pro-social behaviour (5 items). The Strengths and Difficulties Questionnaire is 
suitable for young people aged around 11-16, depending on their level of 
understanding and literacy (Goodman, 1997). The Strengths and Difficulties 
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Questionnaire has also been demonstrated as a reliable and valid instrument (Muris, 
Meesters, & van den Berg, 2003). Lower emotional well-being raw scores (0-5) 
indicate scores that are average and unlikely to be clinically significant, a raw score of 
6 indicates a raised risk and may reflect clinically significant problems, and finally, 
scores from 7-10 indicate a high substantial risk of clinically significant problems. 
The interpretation of the pro-social behaviours scores however, are inversed, with 
scores from 6-10 considered to be average and unlikely to be clinically significant. A 
score of 5 represents a slightly raised score and may reflect clinically significant 
problems. Scores from 0-4 are considered to be high indicating a substantial risk of 
clinically significant problems. 
 Using a nationwide epidemiological sample of 10,438 British 5-15-year-olds, 
Goodman (2001) confirmed the predicted five-factor structure (emotional, conduct, 
hyperactivity-inattention, peer, pro-social). Reliability was generally satisfactory, 
whether judged by internal consistency (mean Cronbach: .73), cross-informant 
correlation (mean: 0.34), or retest stability after 4 to 6 months (mean: 0.62).  SDQ 
scores above the 90th percentile predicted a substantially raised probability of 
independently diagnosed psychiatric disorders (Goodman, 2001). The reliability and 
validity of the SDQ make it a useful brief measure of the adjustment and 
psychopathology of children and adolescents. For the current study, the measures 
reliability was satisfactory with an internal consistency of .63. The Cronbach’s alpha 
for the pro-social behaviour scale was .62, and for the emotional well-being scale the 
Cronbach’s alpha was .65. Cronbach's alpha is a good measure of internal consistency 
of the latent variable, and acceptable values are normally above .70 (Nunnally, 1978). 
However, values near of .60 are acceptable (Hair, Black, Babin, Anderson, & Tatham, 
2006), especially if the factor has only few items. 
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4.9.4 Fidelity 
 
          While the author is aware that there is no perfect procedure to conduct research 
due to the various confounding variables associated with testing human behaviour 
(Furr & Bacharach, 2008), the current study used observation and checklists to 
measure the integrity of the philosophical COI program in order to determine the 
extent to which the program was implemented as intended. By physically monitoring 
program implementation, important information about the adequacy was obtained 
(Billingsley, White, & Munson, 1980; Elkin et al., 1988). The single fitted multilevel 
model used for the current research, however, did not use fidelity as a predictor in the 
multilevel model for change, but rather was used to gauge a percentile estimate for the 
purposes of general indication to fidelity. Accounting for fidelity in the multilevel 
model for change was considered beyond the scope of the current research. 
Implementation refers to the process by which an intervention is put into 
practice (Lendrum & Humphrey, 2012). The study of implementation is an 
examination of the process of ‘putting an innovation into use’ (Rogers, 2003, p. 20) or 
‘how well a proposed program or intervention is put into practice’ (Durlak, 1998, p. 
5). Research has consistently demonstrated that interventions are rarely implemented 
as designed and, crucially, that variability in implementation is related to variability in 
the achievement of expected outcomes (Durlak & DuPre, 2008). This thesis calls for 
an increasing emphasis on this often-neglected aspect of evaluation research into 
philosophical COI programs, in general, and the case is made for more research that 
focuses specifically on the examination of implementation of the philosophical COI in 
school settings. 
There are three primary concerns when monitoring implementation at program 
level: what should be assessed, how it should be done and when it should take place. 
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Durlak & DuPre’s (2008) review of almost 600 prevention and promotion 
interventions identified eight common aspects of implementation that can be assessed, 
with five of these generally accepted in the implementation literature as ways of 
measuring fidelity (Dane & Schneider, 1998; Domitrovich & Greenberg, 2000; 
Dusenbury, Brannigan, Falco, & Hansen, 2003; Cross, Gottfredson, Wilson, Rorie, & 
Connell, 2010; Ennett, Haws, Ringwalt, Vincus, Hanley, Bowling, & Rohrbach, 
2011). These are adherence, dosage, quality of program delivery, participant 
responsiveness, and program differentiation. Although the importance of all five 
aspects has been acknowledged and, arguably, all should be measured and reported 
(O’Donnell, 2008), reviews of studies of implementation have identified that studies 
often measure and report on only one, or occasionally two, of these aspects, most 
commonly fidelity/adherence and dosage (Dane & Schneider, 1998; Domitrovich & 
Greenberg 2000; Durlak & DuPre, 2008; O’Donnell, 2008). The emphasis is typically 
on quantitative measures of fidelity (O’Donnell, 2008) and as data are usually 
reported as percentages (Durlak & DuPre, 2008) the predominance of these two 
aspects perhaps reflects the comparative ease with which they can be quantified. This 
assumes, however, that developers have not only fully specified program components 
and processes in advance, but have also determined the quantity of input that is 
necessary for change to occur (Bickman et al., 2009). 
The methods used to collect data on implementation fidelity vary and are 
usually program-specific, but typically involve questionnaires, implementer self 
report and interviews and independent observations of delivery of curricula (Durlak & 
DuPre, 2008; O’Donnell, 2008). There are, however, concerns about the validity of 
self-report measures when measuring implementation (Bickman et al., 2009; Ennett et 
al., 2011). Teachers’ self-reports on adherence have been seen to be negatively 
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correlated with those of independent observers (Dusenbury, Brannigan, Hansen, 
Walsh, & Falco, 2005) with the ratings of the latter group more closely related to 
actual outcomes (Dane & Schneider, 1998). In addition, there does not appear to be a 
standardised set of time-points for assessing implementation, though Durlak (2010) 
advises that measurement at more than one point is necessary. Aspects of 
implementation vary over time (Domitrovich et al., 2010) and levels of fidelity may 
deteriorate (Bickman et al., 2009; Humphrey, Lendrum, & Wigelsworth, 2010) or 
even improve as some schools take longer to adopt and implement a program 
(Bickman et al., 2009), particularly if this is complex or multi-component (Durlak & 
DuPre, 2008). 
Information about implementation is not only important for formative reasons 
such as improving program design, it is also critical for summative evaluations and 
may be particularly important for the interpretation of impact data in randomised 
control trials and the avoidance of Type III errors (Dobson & Cook, 1980), that is, the 
inaccurate attribution of the cause of results. For example, if a program in the 
treatment condition fails to achieve the expected outcomes, this may be due to either 
program or implementation failure (Raudenbush, 2008); if implementation has not 
been examined, however, poor outcomes may be incorrectly attributed to an 
inaccurate theory of change, rather than the omission of critical components, with the 
result that an effective program may be abandoned prematurely or without due cause 
(Dane & Schneider, 1998; Durlak, 1998). Conversely, if outcomes are achieved as 
expected, it cannot be assumed that this was as a direct result of the intervention 
rather than other contextual factors if it has not been confirmed that the program was 
implemented as intended (Gresham, 2009). Implementation data are thus needed for 
the interpretation of both positive and negative outcome data (Durlak, 1998; Lendrum 
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& Humphrey, 2010). 
It is worth noting that currently, philosophical COI programs do not undergo 
the stringent criteria’s outlined above. Efficacy and effectiveness trials are both time-
consuming and costly and the prolonged journey of an intervention through these 
stages prior to broad dissemination does not sit comfortably with the educational 
policy lifecycle in Australia, which is often too short to accommodate the amount of 
time required for the research needed. It is perhaps as a result of not fully assessing 
and modifying COI programs before they ‘go to scale’ that evaluations of COI 
interventions often fail to reflect the positive results found internationally for similar 
types of philosophy for children programs. 
 In regards to whether the philosophical COI program was being implemented 
with high levels of integrity, it was assumed that, the stronger the fidelity of 
implementation of a philosophical COI, the higher the degree to which student 
outcomes actually approximate that of the claims made about the effects of exposure 
to the program. In other words, observed student outcomes are expected to correlate 
positively with the degree of fidelity to program procedures. Conversely, the weaker 
the integrity of the philosophical COI program, the higher the degree to which the 
participants outcomes approximates that of non-participants. 
The philosophical COI was implemented in a sample of primary state schools 
located in the Southeast region of Queensland, Australia. Teachers maintained 
primary responsibility for delivering the intervention content. All children in selected 
intervention schools who entered sixth grade in 2011 received the intervention during 
their sixth grade and seventh grade years. The intervention was delivered in sixth and 
seventh grade on a weekly basis averaging an hour per week. Children in the 
comparison group received the routine education curriculum.  
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In the current study, data were collected on teachers’ implementation of the 
philosophical COI through classroom observations for participants in the 
philosophical COI intervention group. Specifically, ‘nonparticipant’ observation was 
used to collect integrity data using the developed checklists (see Appendix G) during 
the 12-month period. Field notes were also used to record general observations of the 
classroom, and the behaviours of teachers and students. Nonparticipant observation, 
as used for the current research, is observation in which the observer is not directly 
involved in the situation being observed. In other words, the researcher observes and 
records behaviours but does not interact or participate in the life of the setting being 
studied. Nonparticipant observers are less intrusive and less likely to become 
emotionally involved with participants than participant observers (Gay, Geoffrey, & 
Airasian, 2006). Field notes as a form of qualitative methodology was also used. 
Qualitative research materials that are gathered, recorded, and compiled during the 
course of a study are known as field notes (Gay, Geoffrey, & Airasian, 2006). Field 
notes describe, as accurately as possible and as comprehensively as possible, all 
relevant aspects of the situation observed. They contain two basic types of 
information: (1) descriptive information that directly records what the observer has 
specifically seen or heard on-site through the course of the study; and (2) reflective 
information that captures the researcher’s personal reactions to observations, the 
researcher’s experiences, and the researcher’s thoughts during an observation session. 
 The observations of the philosophical COI and teacher interviews revealed 
qualitative data about the implementation of the philosophical COI. Through 
interviews, teachers provided information on how they facilitated the philosophical 
COI in their classrooms, the benefits and challenges of the philosophical COI, and 
factors that supported or impeded their ability to facilitate the philosophical COI. The 
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observations of the philosophical COI and the use of audio recording for the purposes 
of transcriptions provided an opportunity to measure the degree to which the 
philosophical COI was being implemented with integrity (see Appendix G and I).  
During the intervention, the investigator visited each of the philosophical COI 
classrooms three times during the one-year longitudinal investigation, completing the 
treatment integrity checklists at each visit (see Appendix G). Thus treatment integrity 
was evaluated throughout the study by investigator completed treatment integrity 
checklists and direct observations and teacher interviews (see table 4.6). 
 
Table 4.6 
Process evaluation 
 
Activity 
 
Description 
Classroom Observations (audio recorded) Classroom observations of students in the 
intervention group (philosophical COI) 
 
Teacher Interviews (audio recorded) Administered once midway through the 
investigation of the intervention 
 
 
The work in the current study has resulted in the development of observational 
checklists to measure the degree of implementation (integrity) of the various 
dimensions of the philosophical COI program. The checklists are based on the 
theoretical model of Hagermoser Sanetti and Kratochwill (2009) who have developed 
a Treatment Integrity Planning Protocol (TIPP) (see Figure 4.1).  
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Figure 4.1. Treatment Integrity Planning Protocol (TIPP) Theoretical Model 
 
 
The TIPP is a comprehensive process that can be adapted to any school-based 
intervention and has been used as a theoretical model in the current research to inform 
the construction of the integrity checklists. The TIPP integrates theory and research 
results, thus representing current "best practices" for treatment integrity assessment in 
an applied setting (Sanetti & Kratochwill, 2007) (see Table 4.7).  
Table 4.7  
 
Treatment Integrity Planning Protocol (TIPP)  
 
STAGE 1. Defining the 
intervention  
 
•Operationally define each intervention step in  
   sequential order 
•Specify  
–who will receive the intervention 
–who will implement the intervention 
–where the intervention will occur 
–when the intervention will occur 
–how often the intervention will occur 
–how long the intervention will occur  
STAGE 2. Planning the treatment 
integrity assessment 
 
•Specify  
–how implementation will be assessed 
–how covert implementation will be assessed (if   
  applicable) 
•For each intervention component:  
–Specify  
   •the response format 
   •how often the frequency of   
     implementation will be assessed 
   •how implementation deviations will be   
     assessed 
STAGE 3. Constructing and 
planning the procedure for the 
treatment integrity assessment.   
 
•Specify  
–the schedule for assessing treatment integrity  
–the time period that will be covered by the  
  assessment. 
–who will assess treatment integrity.  
–when treatment integrity will be assessed in  
   relation to intervention implementation.  
 
Treatment 
Integrity 
Planning 
Protocol 
(TIPP) 
Conceptual 
Models 
Assessment 
Guidelines 
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The developed observational checklists contain processes that are critical in 
the effective implementation of the philosophical COI program (see Appendix G). 
The procedures of the philosophical COI program have been gathered from P4C 
manuals, in general (see for example Lipman, 1982), and current Australian 
philosophical COI research and practice (Sharp, 2000; Cam et al., 2007). Integrity 
results ranged in score from ‘no strategies’ used (did not occur) to ‘all strategies 
used’ (occurred). By measuring philosophical COI integrity, it was possible to talk 
about the effectiveness of the intervention and how it might relate to students’ reading 
comprehension, interest in maths, self-esteem, pro-social behaviours and emotional 
well-being. Direct audio-recorded observations of the COI and teacher interviews 
were used to assess integrity (see Appendix B).  
For a measure to produce data useful in making decisions about the presence 
or absence of an evidence-based practice, it must be sensitive to the key observable 
dimensions of the intervention (Duda, 2004). The first question to be addressed was, 
‘What are the sufficient number of steps and what are the sequence of steps needed to 
implement a philosophical COI?’ These are the procedures making the philosophical 
COI program ‘technological’. Following from manualisation of the procedures, which 
served as content for the development of the philosophical COI program integrity 
checklists (see Appendix G), a second question that underpinned the development of 
the checklists was, ‘What are the environmental arrangements, materials, media, and 
behaviours of the facilitator that indicate the program is fully or partially 
implemented, or not implemented at all?’ (see Appendix G).  
The checklists are sensitive to the presence or absence of the philosophical 
COI program’s components. This sensitivity is formally referred to as program 
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differentiation (Mowbray, Bybee, Holter, & Lewandowski, 2003; O’Donnell, 2008). 
The developed checklists show, in addition, both the degree and structure of 
implementation such that one will know that more or less if the intervention is 
present, and which aspects are missing and need improvement. These checklists for 
assessing the integrity of the philosophical COI contain convergent validity. 
Convergent validity is alignment with the evidence based practices manualised 
procedures (Thomas & Pring, 2004). Thus, the data extracted from the checklists can 
also be used by philosophical COI facilitators for making decisions as to their 
progress toward full implementation of the philosophical COI and as to which key 
aspects need further work. 
The integrity of the philosophical COI was assessed across the 4 different 
facilitators from the four philosophical COI schools, and sessions (from Time 1 
through to Time 3) in order to ensure whether or not all philosophical COI processes 
were implemented with the same degree of integrity within and between schools. 
Repeated measurement of integrity allowed the researcher to monitor when specific 
interventions occurred relative to participant behaviour change and to judge the 
importance of changes in the program over time. The data from the integrity 
checklists can be expressed by: (1) reporting frequency counts of facilitator and 
student behaviours in line with philosophical COI protocol and expectations; (2) 
plotting a measure of integrity against a measure of student outcomes; (3) indicating 
the relationship between the level of philosophical COI program integrity and the 
degree of student behaviour change; and (4) predicting outcomes from the amount of 
variation in program implementation intensity, or from the occurrence of proscribed 
techniques using regression analysis. Option 1 was utilised for the current study with 
each teacher being given a rating out of 100% for both dimensions of the interview 
Chadi Youssef – PhD Thesis 
 
124 
and observations. An overall holistic rating was then calculated.  
Sampling across sessions from Time 1 through to Time 3 took place. 
Sampling across sessions was necessary to demonstrate consistency of integrity 
throughout the implementation of the philosophical COI program. Changes may have 
developed between different program facilitators, or a facilitator may have varied 
their use of techniques across subjects or sessions of the program. In addition, 
changes may have occurred within some implementers across time such that their 
implementation of the philosophical COI session, early in the program, may not 
resemble a session administered later in the program.  
The ratio of the required implementation techniques specified in the checklists 
to the actual techniques implemented by the facilitator served as the measure of 
purity. Information gleaned from the integrity analysis was used to emphasise 
components of the philosophical COI that were thought to be most useful and which 
guided the interpretation of the data gleaned from the measures on students’ reading 
comprehension, interest in maths, self-esteem pro-social behaviour and emotional 
well-being. The integrity was collected and displayed as percentage of steps 
completed per philosophical COI session. The integrity data from each session was 
reviewed prior to subsequent philosophical COI sessions in order to assess 
consistency and accuracy of implementation. Consistency and accuracy between 
philosophical COI sessions was determined based on whether integrity to the 
philosophical COI program was correspondingly high or low between sessions. The 
variation in consistency and accuracy resulted from certain steps not being 
implemented by the philosophical COI teacher/facilitator.  
The analysis also described the experience and professional training of the 
implementers, their training in the delivery of the philosophical COI program, and 
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how implementer readiness was determined. A description of the training in the 
administration of the philosophical COI program’s procedures and of the facilitators’ 
competence was reported through field notes. The success of the philosophical COI 
program was believed to hinge on the degree to which specific processes were 
adhered. Given this requirement for success, field notes were used to determine 
whether: 1) training was aimed at modifying the facilitators’ current practices that 
conflicted with the program’s procedures; 2) training was versatile, and whether 
training manuals, didactic sessions, modelling, and supervision of cases with feedback 
regarding adherence to procedures were used; 3) training included periodic booster 
sessions to ensure maintenance of procedure adherence; and 4) competence was 
assessed through observation of pilot cases or assessment of the facilitator’s 
knowledge of the program regimen (Aradi & Piercy, 1985).  
The inclusion of this qualitative aspect of the study was important in 
understanding the integrity of the philosophical COI program because the results that 
emerged from the quantitative study aids the reader in determining what degree of 
integrity was responsible for the observed outcomes in student’ reading 
comprehension, interest in maths, self-esteem pro-social behaviour and emotional 
well-being. The juxtaposition of philosophical COI integrity data against the data 
gleaned from the multilevel analysis allowed the researcher to establish a functional 
relationship through the systematic observation of the philosophical COI program and 
the data on the program’s effects on student’ reading comprehension, interest in 
maths, self-esteem pro-social behaviour and emotional well-being. The association 
between the integrity of the philosophical COI program and students’ reading 
comprehension, interest in maths, self-esteem pro-social behaviour and emotional 
well-being allowed the researcher to expound on the implications on the inferences 
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drawn about the relationship between the implementation of the philosophical COI 
program and students’ reading comprehension, interest in maths, self-esteem pro-
social behaviour and emotional well-being.  
The results that emerged from the current study into philosophical COI 
integrity had a direct impact on the data that emerged from the multilevel analysis, 
which explored:  
 
In what ways does the philosophical COI program affect 6
th
 grade students’ 
reading comprehension, interest in maths, self-esteem pro-social behaviour 
and emotional well-being? 
 
4.10 Intervention  
 
          Today there are numerous ways to approach P4C, many of which are not 
derived from the work of the Institute for the Advancement of Philosophy for 
Children (IAPC) (Millett, 2008; Scholl, Nichols, & Burgh, 2009). Although the IAPC 
occasionally finds reason to critique particular curricula and teaching methods, it 
welcomes this diversity and encourages cooperation among colleagues practising 
different approaches (UNESCO, 2008). The philosophical COI program, within the 
current Australian context, attempts to increase the thinking skills of children through 
the valuing of good reasoning, and by being able to clarify meanings successfully and 
coherently, asking insightful and probing questions and using analogies skilfully 
(Burgh, 2003, 2006; Cam, 1995). The philosophical COI intervention in this study 
was based on Lipman and colleagues’ (1980) P4C process and pedagogy, but instead 
used more contemporary program materials for an Australian Context as explained 
earlier. 
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The philosophical COI program was a weekly intervention utilising 
philosophical themes (e.g. what is memory? what is fairness?), with the intervention 
having commenced just prior to data collection at Time 1 (June 2011). The 
philosophical COI was facilitated via the classroom teacher as facilitator. The 
program was implemented weekly throughout the school year for an average of 1 
hour a week from June 2011 to June 2012. The intervention content consisted of 
second-generation classroom purpose Australian written stories (philosophical stories) 
that served to stimulate philosophical thinking and inquiry in the classroom. The 
teachers completed a level-1 training course on facilitating the philosophical COI via 
a Queensland University and the Queensland Department of Education, and was 
recognised by FAPSA. Teachers undertook the training program entitled 
“Philosophical Inquiry: facilitating thinking in the classroom” and received training 
on how to implement the curriculum in the classroom and how to conduct the 
philosophical COI. The Federation of Australasian Philosophy in Schools Federation 
(FAPSA) formally recognises the certificate awarded. Teachers awarded the 
certificate were qualified (at level 1) to implement the philosophical COI program in 
their schools (see Appendix C). Only one of the five teachers had prior experience in 
facilitating the COI.  
 The philosophical COI is not a unitary X, but rather involves a set of 
components (i.e., instructions, processes and steps, combined with characteristics X, 
Y, and Z) that are implemented as a package and in a sequence that takes time to 
unfold, progressing from inception to full implementation (Lipman, 2003). Because 
the philosophical COI program is multidimensional, measurable changes in (a) 
classroom environmental arrangements (e.g., grouping, materials), (b) teacher 
behaviours, and (c) student behaviours, are necessary to fully characterize, in order to 
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determine whether the required implementation of the philosophical COI program is 
operative at a specific point in time. This is important to understand in the context of 
the philosophical COI, as the program is highly multidimensional in nature (Lipman, 
1988). 
 Teachers utilised lesson plans, and supplementary materials such as books, 
posters, and activities for the classroom philosophical community of inquiry. The 
classroom content for discussion included philosophical COI’s on topics of ‘memory’ 
‘fairness’, ‘reality’, ‘culture’, ‘religion’, ‘language’, ‘family’ and ‘celebration’, and 
involved the use of various activities such as a modified version of the ‘traffic light’ 
activity found in “Philosophy with young children–a classroom handbook” (Cam et 
al., 2007, p. 91) and the ‘question quadrant’ activity found in “Twenty thinking tools” 
(Cam, 2003; Cam, 2006b) 
In this Australian context, the emergence of these classroom purpose written 
stories served to stimulate philosophical thinking and inquiry. The Australian Centre 
for Educational Research Press is the principal distributor of philosophical COI 
material in Australia. These range from children's stories and picture books to the 
great classics of literature. A comprehensive list of these resources can be found on 
the FAPSA website (http://fapsa.org.au/). The primary materials that were used by 
teachers in the current intervention were from Philip Cam who edited a series of 
books called 'Thinking Stories' (see Cam, 1993), and ‘Philosophy with children – A 
classroom handbook’ (see Cam et al., 2007), and 'Making sense of my world: Teacher 
manual for the doll hospital', authored by Ann Margaret Sharp and Lawrence Splitter 
(2000), all of which are recommended as resources by FAPSA. Other materials for 
the philosophical COI were also used such as 'Rebel' written by Allan Baillie (1993), 
and a book titled Wilfred Gordon McDonald Partridge by Mem Fox (2009). 
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4.11 Procedure 
 
           The researcher approached the Principals of the quasi-experimental and 
comparison schools and requested permission to conduct the research in their schools 
(see Appendix H). Once permission from the school principal and ethical clearance 
from both the Queensland State Education Board and University Ethical Committee 
was granted (see Appendix A and B), students were provided with written 
information regarding the research project and a consent form to take home prior to 
the commencement of the study (see Appendix H).  
The Test of Reading Comprehension (TORCH), Self-Description 
Questionnaire and Strengths and Difficulties Questionnaire were administered on 
three occasions (Time 1 June 2011; Time 2 December 2011; and Time 3 June 2012) 
to as many of the participants as possible. The total test time required on each 
occasion, for each group was approximately one hour. 
 The times that were allocated for this process were negotiated directly between 
the researcher and teachers involved in the study. Parents were requested to sign the 
permission to participate consent form (see Appendix H). This was then returned to 
the respective classroom teachers for collection. The researcher then prepared 
packaged A4 envelopes that contained the measures the students needed to complete 
(see Appendix D and E). At Time 1 (June 2011), the researcher administered the 
measures during an agreed upon timeslot with the respective classroom teachers 
involved. 
 The same students were followed through from the beginning to the end of the 
study. Students’ names and identities remained anonymous at all times and teachers at 
no point had access to the names of students and corresponding data. The measures 
that students completed were sealed in the A4 envelope that was given to each of 
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them and were then returned by them to me for collection at the end of the measuring 
session, in which I administered. This was repeated again at Time 2 and 3 in the same 
fashion as Time 1. In order to monitor the variation of individual student data from 
Time 1 through to Time 3, upon collection of the envelopes, codes were assigned on 
each envelope upon return from students at Times 1, 2 and 3 (e.g. for students in 
School A, coding was A1 for student 1, A2 for student 2; School B, coding was B1 
for student 1, B2 for student 2 etc.). The respective codes assigned at Time 1 were 
used for the subsequent coding at Time 2 and 3. The codes allowed the researcher to 
anonymously track individual student data from Time 1, to data at Time 2 and Time 
3, respectively. The data gleaned from this time series process allowed for the 
appropriate pre-test, post-test and follow-up analyses to be conducted using multilevel 
modelling. 
 McGuinness (1999) suggests that short-term positive effects may wash out, and 
conversely, it is also possible that there are ‘sleeper’ gains that could take years to 
show. The current research accounts for the Hawthorne effect (improvement in the 
performance or productivity of workers or students resulting from the introduction of 
new working methods or conditions, irrespective of the changes, the effect often being 
attributed to the feeling of being under concerned observation) (Coleman, 2003), that 
tend to arise with newly introduced programs, by the inclusion of a comparison group. 
These Hawthorne effects may heighten initial positive outcomes, but gains may prove 
difficult to generalise to other contexts or sustain in the longer term (Adey & Shayer, 
1994). 
This chapter provided details regarding the methodology of the current study, 
which gave an account for the quasi-experimental case. The chapter also provided 
details about the research design, justifications for methodology and data analysis, 
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measures used, participants, the intervention, the procedure and fidelity. The 
following chapter reports the results for the current study. 
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Chapter 5: Results 
 
Change is inevitable. Change is constant. 
—Benjamin Disraeli 
5.1 Introduction 
 
 The purpose of this study was to examine the effectiveness of a philosophical 
COI intervention in increasing reading comprehension, interest in maths, self-esteem, 
pro-social behaviours and emotional well-being, among a sample of sixth grade 
students attending primary schools in the southeast region of Queensland.  
 
 
5.2 Descriptive Statistics 
 
           Data from this sample were collected in June 2011 (Time 1), December 2011 
(Time 2), and June 2012 (Time 3). Table 5.1 presents basic descriptive statistics for 
the participants of the study at age 12. 
 
Table 5.1. 
Descriptive Statistics for Children in Follow-up Sample (Time 3, June 2012) at 12 
years of age 
Variable Intervention Comparison Total 
 
Mean age (years) at pre-test 
Mean age (years) at post-test 
Mean age (years) at follow-up 
11(0.0) 
11.5(0.0) 
12(0.0) 
11(0.0) 
11.5(0.0) 
12(0.0) 
11(0.0) 
11.5(0.0) 
12(0.0) 
Note: pre-test = Time 1 June 2011; post-test = Time 2 December 2011; and follow-up = Time 3 June 
2012; note also that standard deviations were zero because students were clocked to have the same 
age at each wave. Standard deviations are displayed in parentheses. 
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In terms of attrition, the majority of missing data were found to be the result of 
participant absence at the day of data collection rather than attrition from the study. 
The number of participants was 240 at Time 1; 248 at Time 2; and 223 at Time 3. 
Retention rates for all post-tests remained at 93% (223/240). Table 5.2 reflects the 
number of participants in the current dataset. 
 
Table 5.2 
Number of participants at each measurement occasion 
 
 
Time 1 
 
Gender 
Total Sample Philosophical 
COI 
Comparison 
Female 115 60 55 
Male 125 70 55 
 
   (N=240)  (n=130)  (n=110) 
 
Time 2 
 
Gender 
   
Female 116 62 54 
Male 132 72 60 
 
   (N=248)  (n=134)  (n=114) 
 
Time 3 
 
Gender 
   
Female 110 55 55 
Male 113 63 50 
   (N=223)  (n=118)  (n=105) 
 
In Table 5.3 the observed means and standard deviations for the reading 
comprehension scores, interest in maths scores, self-esteem scores, pro-social 
behaviour scores, emotional well-being scores, are recorded at each time point for all 
participants in the study. Both raw and standardised scores are presented. On average, 
the reading comprehension scores indicated that reading comprehension increased 
over time for all students. There were also large, consistent standard deviations that 
indicated there was a great deal of variability in the reading comprehension scores. 
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Standard regression outputs for the outcome variables have been included in 
Appendix K. 
On average, the interest in maths scores revealed large, consistent standard 
deviations that indicated that there was a reasonable amount of variability in the 
scores. On average, the self-esteem scores indicated that self-esteem remained 
relatively stable over time, with small but consistent standard deviations. On average, 
the pro-social behaviour scores indicated that pro-social behaviours marginally 
improved from Time 1 to Time 2 but plateau from Time 2 to Time 3. There were also 
moderately large, consistent standard deviations that indicated there was a reasonable 
amount of variability in the scores. On average, the emotional well-being scores 
indicated that emotional well-being marginally improved over time, with a greater 
improvement from Time 2 to Time 3. There were also large, consistent standard 
deviations that indicated that there was a great deal of variability in the scores. The 
consistency of the standard deviations over the three waves of data collection on the 
outcome variables is important and demonstrates a degree of reliability regarding the 
mechanism of student self rated responses to the measures. 
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Table 5.3: Means and Standard Deviations for reading comprehension, interest in 
maths, self-esteem, pro-social behaviour, and emotional well-being, across time 
 
 
 
 
Reading comprehension (RC) mean 
(SD).                              
Age 
 
 
                    Raw 
                    Standardized 
                                 
TIME 1 
 
 
 
 
11  
(n=240) 
 
44.59 (12.28) 
-.14 (.98) 
TIME 2 
 
 
 
 
11.5 
(n=246) 
 
46 (12.14) 
-.03 (.97) 
TIME 3 
 
 
 
 
12 
(n=222) 
 
48.71 (12.92) 
.18 (1.03) 
Interest in maths (Maths) mean (SD) 
Age 
 
 
                    Raw 
                    Standardized 
 
 
11 
(n=240) 
 
27.66 (8.06) 
03 (.98) 
 
 
11.5 
(n=248) 
 
26.91 (8.15) 
-.05 (.99) 
 
12 
(n=223) 
 
27.47 (8.45) 
.02 (1.02) 
Self-esteem (SE) mean (SD) 
 
Age 
 
 
                    Raw 
                    Standardized 
 
 
 
11 
(n=240) 
 
28.95 (4.21) 
-.05 (.976) 
 
 
11.5 
(n=248) 
 
29.23 (4.4) 
.01 (1.02) 
 
 
12 
(n=223) 
 
29.35 (4.34) 
.04 (1.00) 
Pro-social behaviour (PSB) mean 
(SD) 
Age 
 
 
                    Raw 
                    Standardized 
 
 
 
11 
(n=238) 
 
7.66 (1.79) 
-.09 (1.01) 
 
 
11.5 
(n=240) 
 
7.9 (1.81) 
.05 (1.02) 
 
 
12 
(n=220) 
 
7.9 (1.67) 
.05 (.947) 
Emotional well-being (EWB) mean 
(SD) 
Age 
 
 
                    Raw 
                    Standardized 
 
  
 
11 
(n=238) 
 
3.32 (2.16) 
.05 (.95) 
 
 
11.5 
(n=240) 
 
3.3 (2.3) 
.04 (1.01) 
 
 
12 
(n=219) 
 
2.99 (2.34) 
-.10 (1.03) 
Note. RC=reading comprehension, MATHS=interest in maths, SE=self-esteem, PSB=pro-social 
behaviour, EWB=emotional well-being (note: higher scores for EWB indicate decreased EWB), 
SD=standard deviation. 
 
In Table 5.4 the observed means and standard deviations for the reading 
comprehension scores (RC), interest in maths (MATHS), self-esteem scores (SE), 
pro-social behaviour scores (PSB), emotional well-being scores (EWB) are recorded, 
at each time point for participants (philosophical COI) and non-participants 
(comparison). On average, reading comprehension scores increased over time for 
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both groups. However, there was a sharper rate of increase in reading comprehension 
among participants. The rate of increase in reading comprehension for non-
participants was slower. There were also large, consistent standard deviations that 
indicated that there was a great deal of variability in the reading comprehension 
scores for both groups. On average, the interest in maths scores revealed an inverse 
effect between both groups. Participants had higher levels of interest in maths at pre-
test than non-participants but declined over time, while non-participants continued to 
increase their interest in maths over time, intersecting in trajectory at approximately 
Time 2. On average, the self-esteem scores indicated that self-esteem remained 
relatively stable over time, with small but consistent standard deviations for both 
groups. On average, the pro-social behaviour scores indicated that pro-social 
behaviours marginally increased over time for participants but not for non-
participants. On average, the emotional well-being scores indicate that emotional 
well-being marginally improved over time for both groups. The negative trend here is 
expected because of the way the scale is defined, as lower scores indicated better 
emotional well-being. There were also large, consistent standard deviations that 
indicated that there was a great deal of variability in the scores.  
 
 
 
 
 
 
 
 
Chadi Youssef – PhD Thesis 
 
137 
 
 
Table 5.4 Means and Standard Deviations for RC, MATHS, SE, PSB, and EWB, by 
Time and Group 
 
 
 
Reading comprehension (RC)  
Mean (SD).                              
                                                    Age 
 
 
                    Comparison   
                     
                     
                    Philosophical COI  
                                 
TIME 1 
 
 
 
 
11  
(n=240) 
 
47.68 (12.30) 
(n=110) 
 
41.96 (11.67) 
(n=130) 
TIME 2 
 
 
 
 
11.5 
(n=246) 
 
47.51 (12.18) 
(n=114) 
 
44.68 (11.98) 
(n=132) 
 
TIME 3 
 
 
 
 
12 
(n=222) 
 
49.60 (13.49) 
(n=105) 
 
47.92 (12.38) 
(n=117) 
 
Interest in maths (Maths)  
Mean (SD) 
                                                    Age 
                                     
                    Comparison   
                 
 
                    Philosophical COI 
 
 
11 
(n=240) 
 
27.07 (8.35) 
(n=110) 
 
28.16 (7.81) 
(n=130) 
 
 
11.5 
(n=248) 
 
27.84 (8.59) 
(n=114) 
 
26.13 (7.71) 
(n=134) 
 
12 
(n=223) 
 
28.49 (8.44) 
(n=105) 
 
26.57 (8.39) 
(n=118) 
Self-esteem (SE)  
Mean (SD) 
                                                    Age 
 
                                         
                    Comparison   
                 
 
                    Philosophical COI 
 
 
 
11 
(n=240) 
 
28.98 (4.20) 
(n=110) 
 
28.93 (4.24) 
(n=130) 
 
 
11.5 
(n=248) 
 
29.59 (4.57) 
(n=114) 
 
28.91 (4.24) 
(n=134) 
 
 
12 
(n=223) 
 
30.00 (4.09) 
(n=105) 
 
28.77 (4.48) 
(n=118) 
Pro-social behaviour (PSB)  
Mean (SD) 
                                                    Age 
 
                     
                    Comparison   
                 
 
                    Philosophical COI 
 
 
 
11 
(n=238) 
 
7.53 (1.83) 
(n=108) 
 
7.77 (1.76) 
(n=130) 
 
 
11.5 
(n=240) 
 
8.04 (1.81) 
(n=112) 
 
7.78 (1.91) 
(n=128) 
 
 
12 
(n=220) 
 
7.74 (1.67) 
(n=104) 
 
8.06 (1.66) 
(n=116) 
Emotional well-being (EWB)  
Mean (SD) 
                                                    Age 
 
                    
                    Comparison   
                 
 
                    Philosophical COI 
 
 
 
11 
(n=238) 
 
3.06 (2.24) 
(n=108) 
 
3.53 (2.06) 
(n=130) 
 
 
11.5 
(n=240) 
 
3.17 (2.09) 
(n=112) 
 
3.42 (2.45) 
(n=128) 
 
 
12 
(n=219) 
 
2.90 (2.22) 
(n=104) 
 
3.06 (2.44) 
(n=115) 
Note. RC=reading comprehension, MATHS=interest in maths, SE=self-esteem, PSB=pro-social 
behaviour, EWB=emotional well-being, SD=standard deviation. 
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Both skewness and kurtosis parameters for each scale were also investigated. 
Upon examination of these parameters, significant skewness was detected. There is no 
agreement on what is an acceptable level of non-normality as judged by univariate 
skewness. However, simulation work has suggested that values greater than 2.0 may 
indicate moderate non-normality (e.g., Curran, West, & Finch, 1996). Given the 
skewness range (-.557 to .512), and with no variables that were > 2.0 and the kurtosis 
range (-.765 –to .535) in the dataset, normality was subsequently assumed. Iterative 
Generalized Least Squares estimation is reasonably robust under conditions of 
significant skewness and therefore no transformation of the data was conducted prior 
to analyses (Hoyle, 1995).  
Scores on reading comprehension were slightly skewed towards the lower end 
of the normal curve with the average skewness and kurtosis of .063 and -.009 
respectively, but were considered to be approximately symmetric. Scores on interest 
in maths were -.138 and -.765, respectively, and were considered to be approximately 
symmetric. Scores on self-esteem were slightly skewed towards the higher end of the 
normal curve with the average skewness and kurtosis of -.241 and -.157 respectively, 
but were also considered to be approximately symmetric. Scores on pro-social 
behaviour were moderately skewed towards the higher end of the normal curve with 
the average skewness and kurtosis of -.557 and -.535 respectively. Scores on 
emotional well-being were moderately skewed towards the lower end of the normal 
curve with the average skewness and kurtosis of .512 and -.404 respectively. 
Correlations between all outcomes for the study are shown in the correlation matrix in 
the Table 5.5. A Kolmogorov Smirnov Test was conducted on all outcome variables 
and all outcome variable distributions were found to be normal. 
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Table 5.5 
Pearson Product Moment Correlations Among Outcome Variables 
 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1. RC – (T1) 1.00               
2. RC – (T2) .72** 1.00              
3. RC – (T3) .66** .70** 1.00             
4. EWB – (T1) -.32** -.24** -.14* 1.00            
5. EWB – (T2) -.28** -.22** -.13 .55** 1.00           
6. EWB – (T3) -.26** -.16* -.09 .46** .66** 1.00          
7. PSB – (T1) .06 .06 .09 .01 -.08 -.09 1.00         
8. PSB – (T2) .15* .18** .11 -.02 -.08 -.13 .44** 1.00        
9. PSB – (T3) .01 .10 .12 .04 -.05 -.06 .40** .54** 1.00       
10. SE – (T1) .29** .25** .25** -.22** -.20** -.23** .35** .33** .21** 1.00      
11. SE – (T2) .36** .30** .32** -.26** -.26** -.21** .22** .34** .15* .70** 1.00     
12. SE – (T3) .38** .36** .37** -.27** -.30** -.28** .23** .27** .31** .69** .71** 1.00    
13. MTH – (T1) .24** .19** .24** -.10 -.06 -.12 .18** .21** .08 .67** .53** .45** 1.00   
14. MTH – (T2) .39** .28** .32** -.17* -.10 -.08 .08 .17** .003 .49** .70** .51** .74** 1.00  
15. MTH – (T3) .34** .28** .32** -.21** -.13 -.13* .09 .11 .10 .50** .48** .68** .68** .77** 1.00 
** p < .01.Correlation is significant at the 0.01 level (2-tailed); * p < .05. Correlation is significant at the 0.05 level (2-tailed) 
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5.3 Fidelity 
 
          To ensure fidelity of implementation, the researcher recorded the following 
information after each philosophical COI: the degree of lesson completion, the length of the 
lesson in minutes, and any adaptations to the lesson plan. Hours for sixth grade lessons 
varied from 22.7 hours to 27.63 hours (commencing weekly from June 2011 through to 
December 2011), reflecting some minor differences in implementation. Less variation in 
hours was observed for seventh grade lessons (commencing weekly from January 2012 
through to June 2012). The average numbers of lessons and hours children in the intervention 
schools received are presented in Table 5.6. 
 
Table 5.6 
 
Average Dosage of the philosophical COI  by Semester and Year. 
 Grade 6 
 
Grade 7 
School 
 
Hours Lessons Hours Lessons 
Treatment 1 
 
27.63 27 26 26 
Treatment 2 
 
26.43 25 23.20 24 
Treatment 3 
 
27 26 25 25 
Treatment 4 22.70 24 23.83 25 
Note: COI sessions that were missed due to public holidays were made up for in subsequent school 
calendar weeks to ensure maintenance of dosage. 
 
In order to develop a more complete characterisation of each teacher’s 
implementation of the philosophical COI, two different methods were utilised. First, 
classroom observations were conducted to qualitatively document the teacher’s 
implementation of the philosophical COI. For each observation, an observation checklist was 
completed and field notes were taken to record the events of the sessions. Second, teachers’ 
responses during verbal interviews were analysed with respect to different categories of 
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implementation (see Appendix I). Each teacher was given a rating out of 100% for both 
dimensions of the interview and observations. An overall holistic rating was then calculated.  
In assessing treatment integrity, the occurrence or non-occurrence of major treatment 
components was evaluated after each observation and interview. The level of treatment 
integrity was obtained by calculating the percentage of treatment components implemented. 
Throughout the intervention, treatment integrity was moderate to moderately high with 79%-
Treatment 1, 85%-Treatment 2, 72%-Treatment 3 and 91%-Treatment 4.  An intraclass 
correlation (ICC) can be a useful estimate of inter-rater reliability on quantitative data 
because it is highly flexible.  A Pearson correlation can be a valid estimator of inter-rater 
reliability, but only when there are meaningful pairings between two raters. To ensure inter-
rater reliability, a member of the supervisory team also assessed the transcribed observations 
and interviews against the treatment integrity checklists. Inter-rater reliability was found to 
be high with an ICC of .96%. 
 
5.4 The Multilevel Model for Change 
 
Time does not change us, it just unfolds us. —Max Frisch 
In this section, I introduce the multilevel model for change, demonstrating how it 
addresses within-student and between-student questions about change, simultaneously. 
Although there are several ways of writing the statistical model, here I adopt a simple and 
common approach that has much substantive appeal. The multilevel model for change is 
specified by simultaneously postulating a pair of subsidiary models—a level-1 sub-model 
that describes how each student changes over time, and a level-2 model that describes how 
these changes differ across students (Singer & Willett, 2003). 
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I briefly review the rationale and purpose of statistical models in general and the 
multilevel model for change in particular. I then introduce the level-1 model for individual 
change and the level-2 model for interindividual heterogeneity in change. I also give a brief 
discussion on the method of estimation, introducing the method of Iterative Generalised 
Least Squares (IGLS). In particular, I will illustrate how the resultant parameter estimates for 
reading comprehension, interest in maths, self-esteem, pro-social behaviour, and emotional 
symptoms, can be interpreted and how key hypotheses can be tested. 
I do not intend to present a complete and general account of the multilevel model for 
change. My goal is to provide a report—from beginning to end—that illustrates all the steps 
that I have gone through when specifying the model, fitting it to the current data, and 
interpreting its results. I proceed in this way because I believe it is simpler to become 
familiar with the model by first walking through a simple but complete analysis in a 
constrained, yet realistic, context. This minimises notational and analytic complexity and 
allows focus on interpretation and understanding. As a result, this current study is limited to: 
(1) a linear change model for individual growth; (2) a time-structured data set in which 
everyone shares an identical data collection schedule; (3) an evaluation of the impact of a 
single dichotomous time-invariant predictor (PROGRAM); and (4) the use of one piece of 
dedicated statistical software, MLwiN. 
In the following sections, I develop and explain the multilevel model for change 
using the three waves of data collected during the current investigation. As part of a larger 
study (n = 870) exploring the effects of a philosophical COI program on student reading 
comprehension, interest in maths, self-esteem, pro-social behaviour and emotional well-
being, I tracked the performance of 280 grade 6 students over one year. Approximately half 
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(n = 149) were participants in a philosophical COI intervention program designed to enhance 
these factors; the other half were matched (n = 131) and received no intervention and 
constituted a comparison group (i.e. non-participants). Each student was assessed 3 times 
between ages 11 and 12 years of age. Here, I examine the effects of program participation on 
changes in reading comprehension, interest in maths, self-esteem, pro-social behaviour and 
emotional well-being, at ages 11 (Time1), 11.5 (Time 2), and 12 years (Time 3). Table 5.7 
presents illustrative entries from the student-period data set for the current study. 
 
 
 
 
 
 
 
 
 
 
 
 
Chadi Youssef – PhD Thesis 
 
144 
Table 5.7: Excerpts from the student-period data set for the philosophical COI intervention 
study (MLwiN Data Set) 
 
 
 
 
Each student has three records, one per wave of data collection. Each record contains 
eight variables: (1) id; (2) age_11, the student’s age (in years) at each assessment (0=11 
(Time 1), 0.5=11.5 (Time 2), 1=12 (Time 3)); (3) reading comprehension; (4) interest in 
maths; (5) self-esteem; (6) pro-social behaviour; (7) emotional well-being; and (8) program 
- a dichotomy that describes whether the student participated in the intervention program 
(0=non-participant, 1=participant). Because students remained in their group for the duration 
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of data collection, the predictor (i.e. program) is time-invariant. The current analysis will 
determine whether the philosophical COI participants benefit from involvement in the 
program and whether or not they experience a faster rate of growth compared to students in 
the comparison group.  
5.5 The Level-1 Sub-model for Individual Change 
          The level-1 component of the multilevel model, also known as the individual growth 
model, represents the change I expect each member of the population to experience during 
the time period under study. In the current study, the level-1 sub-model represents the 
individual change in the outcomes (i.e. reading comprehension; interest in maths; self-
esteem; pro-social behaviour; and emotional well being) that I hypothesise will occur during 
each student’s twelfth year of life. 
Whatever level-1 sub-model I specify, it must be based on a premise that the 
observed data could reasonably have come from a population in which the model is 
functioning. To align expectations with reality, I precede the level-1 sub-model specification 
with a visual inspection of the empirical growth plots using data for reading comprehension, 
for the purposes of demonstration. Figure 5.1 presents empirical growth plots of reading 
comprehension vs. AGE for 6 randomly chosen students from the current data set (student id: 
1, 4, 33, 40, 66, and 144). The plots reveal a diverse range of trajectories of reading 
comprehension over time.  
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Figure 5.1. OLS Summaries of How Individual Students Change Over Time. Fitted OLS Trajectories 
Superimposed on Empirical Growth Plots for a Random Set of Students in the Current Study. Note 
that on the x-axis ‘0’ represents age 11 (Time 1), ‘1’ represents age 11.5 (Time 2), and ‘2’ represents 
age 12 (Time 3). 
 
When examining empirical growth plots like these, with an eye toward ultimate 
model specification, it is critical to ask global questions such as: What type of population 
individual growth model might have generated these sample data? Should it be linear or 
curvilinear with age? Smooth or jagged? Continuous or disjoint? As discussed earlier, it is 
important to look beyond inevitable sample zigs and zags because plots of observed data 
confound information on true change with the effects of random error. In these plots, for 
example, the slight nonlinearity with age for subjects 4 and 144, might be due to the 
imprecision of the reading comprehension assessment. Often, and especially when one has 
few waves of data, it is difficult to argue for anything except a linear-change individual-
growth model. So when I determine which trajectory to select for modelling change, it is best 
to err on the side of parsimony and postulate a simple linear model.
 
Adopting an individual 
growth model in which change is a linear function of AGE, I write the level-1 sub-model as:  
Chadi Youssef – PhD Thesis 
 
147 
                (5.1) 
 
 
In postulating this sub-model, I assert that, in the population from which this sample 
was drawn, Yij, the value of the outcome (e.g. reading comprehension) for student i at time j, 
is a linear function of his or her age on that occasion (AGEij). This model assumes that a 
straight line adequately represents each student’s true change over time and that any 
deviations from linearity observed in sample data result from random measurement error 
(εij).  
  Equation 5.1, uses two subscripts, i and j, to identify individual students and 
occasions, respectively. For the current data, i runs from 1 through 280 (for the 280 students) 
and j runs from 1 through 3 (for the three waves of data, i.e. Time 1, Time 2, and Time 3). 
Students in this data set were assessed on the same three occasions (Time 1 clocked at age 
11; Time 2 clocked at age 11.5, and Time 3, clocked at age 12). 
In writing equation 5.1, I use brackets to distinguish two parts of the sub-model: the 
fixed (i.e. structural) part (in the first set of brackets) and the random (i.e. stochastic) part (in 
the second). This distinction parallels the classical psychometric distinction between “true 
scores” and “measurement error,” but as I discuss below, its implications are much broader. 
5.5.1 The Structural (Fixed) Part of the Level-1 Sub-model 
 
          The structural part of the level-1 sub-model embodies the current hypotheses about the 
shape of each student’s true trajectory of change over time. Equation 5.1 stipulates that this 
trajectory is linear with age and has individual growth parameters π0i and π1i that 
characterize its shape for the ith child in the population. To clarify what the individual 
growth model says about the population, examine Figure 5.2, which, as an example, maps the 
model onto the raw score for reading comprehension for student i.  
 
Yij = [p0i +p1i(AGEij -11)]+[eij ]
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Readingcomprehensionij  = [π0i  +  π1i  (AGEij-11)] + [εij] 
 
 
 
 
0i is the 
intercept of i’s 
true change 
trajectory, his 
true value of RC 
at AGE=11, his 
“true initial 
status”  
 
Stochastic portion, which allows 
for the effects of random error from 
the measurement of student i on 
occasion j. Assume eij ~ N(0,se
2 )  
 
Individual i’s hypothesised 
true change trajectory 
Structural portion, which 
embodies the hypothesis about 
the shape of each student’s true 
trajectory of change over time 
 
π1i 
π0i 
1 year 
Figure 5.2. Postulating a Simple Linear Level-1 Sub-Model for Individual Change: 
Examining its Structural and Stochastic portions 
 
 
i indexes students (i=1 to 280) 
j indexes occasions (j=1 to 3) 
i1 
i2 
i3 
i1, i2, and i3 are deviations of i’s true 
change trajectory from linearity on each 
occasion (measurement error) 
1i is the slope 
of i’s true 
change 
trajectory, his 
yearly rate of 
change in true 
RC, his true 
“annual rate of 
change”  
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First notice the intercept π0i. Because I specify the level-1 sub-model using the 
predictor (AGE-11), the intercept, π0i, represents student’s i’s true reading comprehension 
performance at age 11. Figure 5.2 also demonstrates this interpretation by showing that the 
student’s hypothesized trajectory intersects the Y axis at π0i. Because I hypothesize that each 
child in the population has his or her own intercept, this growth parameter includes the 
subscript i. Student 1‘s intercept is π01, student 2’s intercept is π02, and so on.  
Notice that equation 5.1 uses a special representation for the predictor, AGE. Here, I 
have subtracted 11 from each student’s age. This practice, known as centering, facilitates 
parameter interpretation. By using (AGE-11) as a level-1 predictor, instead of AGE, the 
intercept in equation 5.1 represents student i’s true value of Y at age 11. Had I simply used 
AGE as a level-1 predictor, with no centering, π0i would represent child i’s true value of Y at 
age 0, an age that precedes the onset of data collection. This representation is less attractive 
because: (1) there would be predictions beyond the data’s temporal limits; and (2) there is no 
way of knowing whether the trajectory extends back to birth linearly with age.                                    
           The approach I adopt here, of centering time on the first wave of data collection, is an 
acceptable form (Singer & Willett, 2003; Skrondal & Rabe-Hesketh, 2004). Aligning π0i with 
the first wave of data collection allows for the interpretation of its value using simple 
nomenclature: it is student i’s true initial status. If π0i is large, student i has a high true initial 
status; if π0i is small, student i has low true initial status. Using multilevel modelling 
nomenclature from Singer and Willett (2003), I summarise this interpretation in the first row 
of the top panel of Table 5.8, which defines all parameters in equation 5.1. 
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Table 5.8: Definition and Interpretation of Parameters in the Multilevel Model for 
Change. 
 Symbol Definition Illustrative interpretation 
Level-1 Model (See Equation 5.1) 
Individual 
growth 
parameters 
π0i
 
 
Intercept of the true change 
trajectory for individual i in 
the population. 
 
Individual i’s true value of 
RC at age 11 (i.e., his true 
initial status). 
 
 π1i
 
 
Slope of the true change 
trajectory for individual i in 
the population. 
Individual i’s yearly rate of 
change in true RC (i.e., his 
true annual rate of change). 
 
Variance 
component 
σε
2
 Level-1 residual variance 
across all occasions of 
measurement, for individual i 
in the population. 
Summarizes the net (vertical) 
scatter of the observed data 
around individual i’s 
hypothesized change 
trajectory. 
Level-2 Model (See Equation 5.3) 
Fixed effects γ00 Population average of the 
level-1 intercepts, π0i 
for individuals with a level-2 
predictor value of 0. 
 
Population average true initial 
status for nonparticipants  
 γ01 Population average difference 
in level-1 intercept, π0i for a 1-
unit difference in the level-2 
predictor 
Difference in population 
average true initial status 
between participants and 
nonparticipants. 
 
 γ10 Population average of the 
level-1 slopes, π1i, for 
individuals with a level-2 
predictor value of 0 
 
Population average annual 
rate of true change for 
nonparticipants. 
 γ11 Population average difference 
in level-1 slope, π1i, for a 1-
unit difference in the level-2 
predictor. 
 
Difference in population 
average annual rate of true 
change between participants 
and non-participants. 
Variance 
components 
σ0
2
 Level-2 residual variance in 
true intercept, π0i, across all 
individuals in the population. 
Population residual variance 
of true initial status, 
controlling for program 
participation. 
 
 σ1
2
 Level-2 residual variance in 
true slope, π1i, across all 
individuals in the population 
Population residual variance 
of true rate of change, 
controlling for program 
participation. 
 
 σ01 Level-2 residual covariance 
between true intercept, π0i, and 
true slope, π1i, across all 
individuals in the population 
Population residual 
covariance between true 
initial status and true annual 
rate of change, controlling for 
program participation. 
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The second parameter in equation 5.1, π1i, represents the slope of the postulated 
individual change trajectory. The slope is the most important parameter in a level-1 linear 
change sub-model because it represents the rate at which individual i changes over time. 
Because AGE is clocked in years, π1i represents student i’s true annual rate of change. I 
represent this parameter in Figure 5.2 using the right triangle whose hypotenuse is the 
student’s hypothesised trajectory. During the single year under study in the current 
analysis—as student i goes from age 11 to 12—the trajectory rises by π1i. Because I 
hypothesise that each individual student in the population has his (or her) own rate of change, 
this growth parameter is subscripted by i. Student 1’s rate of change is π11, student 2’s rate of 
change is π12, and so on. If π1i is positive, student i’s true outcome increases over time; if π1i 
is negative, student i’s true outcome decreases over time (this former case prevails in Figure 
5.2). 
In specifying a level-1 sub-model that attempts to describe every student in the 
population (all the i’s), I implicitly assume that all the true individual change trajectories 
have a common algebraic form. But I do not assume that everyone has the same exact 
trajectory. Because each student has his or her own individual growth parameters (intercepts 
and slopes), different students can have their own distinct change trajectories. 
Positing a level-1 sub-model allows one to distinguish the trajectories of different 
students using just their individual growth parameters. This leap is the cornerstone of 
individual growth modelling because it means that one can study inter-individual differences 
in change by studying inter-individual variation in the growth parameters. Consider the 
current population of students in the current study (n=280), in which each student dips into a 
well of possible individual growth parameter values and selects a pair—a personal intercept 
and a slope. These values then determine his or her true change trajectory. Statistically, it is 
said that each student has drawn his or her individual growth parameter values from an 
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underlying bivariate distribution of intercepts and slopes. Because each student draws his or 
her coefficients from an unknown random distribution of parameters, statisticians often call 
the multilevel model for change a random coefficients model. 
5.5.2 The Stochastic (Random) Part of the Level-1 Sub-model 
 
          The stochastic (random) part of the level-1 sub-model appears in the second set of 
brackets on the right-hand side of equation 5.1. Composed of just one term, the stochastic 
part represents the effect of random error, εij, associated with the measurement of student i 
on occasion j. The level-1 errors appear in Figure 5.2 as εi1, εi2 and εi3. Each student’s true 
change trajectory is determined by the structural component of the sub-model. But each 
student’s observed change trajectory also reflects the measurement errors. The level-1 sub-
model accounts for these perturbations—the differences between the true and observed 
trajectories—by including random errors: εi1 for student i’s first measurement occasion, εi2 
for student i’s second measurement occasion, and so on. 
In fitting the level-1 sub-model to data, I invoke assumptions about the distribution of 
the level-1 residuals, from occasion to occasion and from student to student. Traditional OLS 
regression invokes “classical” assumptions: that residuals are independently and identically 
distributed, with homoscedastic variance across occasions and individuals. This implies that, 
regardless of individual and occasion, each error is drawn independently from an underlying 
distribution with zero mean and an unknown residual variance. Often, one also stipulates the 
form of the underlying distribution, usually claiming normality, one can then embody the 
assumptions about the level-1 residuals, εij, by writing:  
 
εij ~ N(0, σε
2
)
  
 (5.2) 
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where the symbol ~ means “is distributed as,” N stands for a normal distribution, and 
the first element in parentheses identifies the distribution’s mean (here, 0) and the second 
element identifies its variance (here, σε
2
 ). As shown in Table 5.8, the residual variance 
parameter σε
2 
captures the scatter of the level-1 residuals around each student’s true change 
trajectory. 
Of course, classical assumptions like these may be less credible in longitudinal data. 
When students change, their level-1 error structure may be more complex. Each student’s 
level-1 residuals may be auto-correlated and heteroscedastic over time, not independent as 
equation 5.2 stipulates. Because the same student is measured on several occasions, any 
unexplained student-specific time-invariant effect in the residuals will create a correlation 
across occasions. So, too, the outcome of reading comprehension may have a different 
precision (and reliability) for students at different times, perhaps being more suitable at some 
occasions than at others. When this happens, the error variance may differ over time and the 
level-1 residuals will be heteroscedastic over occasions within person. The multilevel model 
for change accounts for these possibilities by addressing the issues of residual autocorrelation 
and heteroscedasticity in the next sections, where I show how the full multilevel model for 
change accommodates automatically for certain kinds of complex error structure. It is also 
possible to go further and demonstrate how using covariance structure analysis to conduct 
analyses of change lets one hypothesize, implement, and evaluate other alternative error 
structures. 
5.5.3 Relating the Level-1 Sub-model to the OLS Exploratory Methods  
 
 Figure 5.3 presents the results of using OLS methods to fit the level-1 sub-model in equation 
5.1 to the data for all 280 students (regressing reading comprehension (RC) on (AGE-11), 
separately by ID).  
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Figure 5.3. Observed Variation in Fitted OLS Trajectories for Reading Comprehension. 
Fitted OLS Trajectories for Total Participants in the Intervention Study. 
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           For most students, reading comprehension increases over time. For some, the 
increase is rapid; for others, less so. Only a few students show decreases in RC over 
time. Each fitted intercept estimates that student’s true initial status; each fitted slope 
estimates that student’s true annual rate of change between the ages 11 and 12. The 
fitted intercepts are centred between 40 and 45; the fitted slopes are centred near 0.23. 
This suggests that at age 11, the average student has a true RC level between 40 and 
45. Over time, most students increased in reading comprehension.  
           The stem-and-leaf displays in figure 5.4 reveal heterogeneity in fitted intercept 
and slope for reading comprehension across students in the sample and suggest that 
not all students have identical trajectories of change. The distribution of the estimated 
residual variances in Figure 5.4 suggests great variation in the quality of the OLS 
summaries across students’ reading comprehension. When the residual variance is 
near 0, as it is for many of the students, the fitted trajectories are reasonable 
summaries of the observed data for those students. When the residual variance is 
larger (i.e. >5), the fitted trajectories are poorer summaries: the observed values of 
reading comprehension (RC) are not further away from the fitted lines, making the 
magnitude of the estimated level-1 residuals, and therefore the residual variance, 
small.  
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Figure 5.4: Stem and Leaf Displays for Fitted Initial Status, Fitted Rate of Change, Residual 
Variance for Reading Comprehension 
Fitted initial status 
‘Constant’ Stem-and-Leaf Plot 
 
 Frequency    Stem &  Leaf 
     1.00 Extremes    (=<7) 
     1.00        1 .  1 
     8.00        1 .  57888999 
     4.00        2 .  1344 
    10.00        2 .  6666777789 
    32.00        3 .  00000111112222222233333344444444 
    34.00        3 .  5555555556666667777888888889999999 
    49.00        4 .  0000000000000011111122222222222233333334444444444 
    31.00        4 .  5666666666777777788889999999999 
    33.00        5 .  000000011111111222222333333333334 
    30.00        5 .  555555556666666677777788888899 
     7.00        6 .  0001122 
     6.00        6 .  557899 
     7.00        7 .  0003344 
     2.00        7 .  77 
 
 Stem width:     10.00 
 Each leaf:       1 case(s) 
 ----------------------------------------------------------------------------------------------------------------------------------------------------------- 
Fitted rate of change 
‘age-11’ Stem-and-Leaf Plot 
 
 Frequency    Stem &  Leaf 
     8.00 Extremes    (=<-12) 
     4.00       -1 .  0001 
     8.00       -0 .  88889999 
     5.00       -0 .  66667 
    12.00       -0 .  445555555555 
    24.00       -0 .  222222222222333333333333 
    19.00       -0 .  0000000000011111111 
    39.00        0 .  000000000000000000011111111111111111111 
    40.00        0 .  2222222222222222222222222333333333333333 
    38.00        0 .  44444444444444444444455555555555555555 
    24.00        0 .  666666666666666777777777 
    16.00        0 .  8888888889999999 
    10.00        1 .  0000000111 
     4.00        1 .  2233 
     1.00        1 .  5 
     3.00 Extremes    (>=17) 
 
 Stem width:     10.00 
 Each leaf:       1 case(s) 
 
 
Residual Variance 
 
Unstandardised Residual Stem-and-Leaf Plot 
 
 Frequency    Stem &  Leaf 
 
    36.00 Extremes    (=<-5.5) 
     4.00       -5 .  02 
    13.00       -4 .  02249& 
    31.00       -3 .  00334455689& 
    41.00       -2 .  0223344455679& 
    63.00       -1 .  222223345556666778899& 
    85.00       -0 .  00000001111223334555677778899 
   217.00        0 .  0000000000000000000000000000000000000000000000000000001122334567788899 
    57.00        1 .  0011223455677888999 
    37.00        2 .  013445556678 
    45.00        3 .  01122333445677889 
    21.00        4 .  00134699& 
     8.00        5 .  05& 
    25.00 Extremes    (>=5.7) 
 Stem width:   1.00000 
 Each leaf:       3 case(s) 
 & denotes fractional leaves. 
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5.6 The Level-2 Sub-model for Systematic Interindividual Differences in Change 
 
         The level-2 sub-model codifies the relationship between interindividual differences in 
the change trajectories and time-invariant characteristics of the individual. The ability to 
formulate this relationship using a level-2 sub-model stems from the realization that adoption 
of a common level-1 sub-model forces students to differ only in the values of their individual 
growth parameters. When using a level-1 linear change model, students can differ only in 
their intercepts and slopes. This allows one to recast vague questions about the relationship 
between “change” and predictors as specific questions about the relationship between the 
individual growth parameters and predictors. 
Like all statistical models, the level-2 sub-model describes hypothesized population 
processes, not sample behaviour. But insights gleaned from sample data can often provide 
valuable insight into model formulation. In this spirit, examine Figure 5.5, which separately 
plots fitted OLS reading comprehension trajectories according to the student’s program 
participation (program participants in the right panel, nonparticipants in the left). The 
average change trajectory for each group is shown in bold. Program participants tend to have 
lower reading comprehension scores at age 11 but increase more rapidly over time. This 
suggests that their intercepts are lower but their slopes are steeper. Also note the substantial 
interindividual heterogeneity within groups. Not all participants have higher intercepts than 
nonparticipants; not all nonparticipants have steeper slopes. The level-2 model must 
simultaneously account for both the general patterns (here, the between-group differences in 
intercepts and slopes) and interindividual heterogeneity in patterns within groups. 
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Figure 5.5 
Understanding the Structural and Stochastic Features of the Level-2 Sub-Model for Inter-
individual Differences in Change. The Panel Presents Fitted OLS Trajectories for Reading 
Comprehension Separately by Levels of the Predictor PROGRAM.  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
PROGRAM=1 
PROGRAM=0 
Average population trajectory, 
γ00 + γ10(AGE-11) 
 
Average population trajectory, 
(γ00 + γ01) + (γ10 + γ11)(AGE-11) 
 
 
Population trajectory for student i, 
(γ00 + ζ0i) + (γ10 + ζ1i)(AGE-11) 
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In understanding what kind of population model might have given rise to these 
patterns, I suggest four specific features for the level-2 sub-model (Singer & Willett, 2003). 
First, its outcomes must be the individual growth parameters (here, π0i and π1i from equation 
5.1). As in regular regression, where the population distribution of a random variable is 
modelled by making it an outcome, here, where I model the population distribution of the 
individual growth parameters, they, too, must be the outcomes. Second, the level-2 sub-
model must be written in separate parts, one for each level-1 growth parameter. When using 
a linear change individual growth model at level-1 (as in equation 5.1), two level-2 sub-
models are needed: one for the intercept, π0i, another for the slope, π1i. Third, each part must 
specify a relationship between an individual growth parameter and the predictor, here, 
PROGRAM (non-participant=0; participant=1). As you move across the panels in the top of 
Figure 5.5, the value of the predictor, PROGRAM, shifts from 0 to 1. This suggests that each 
level-2 model should ascribe differences in either π0i or π1i to PROGRAM just as in a regular 
regression model. Fourth, each model must allow individuals who share common predictor 
values to vary in their individual change trajectories. This means that each level-2 sub-model 
must allow for random (stochastic) variation in the individual growth parameters (Singer & 
Willett, 2003). 
 
These considerations lead to the postulation of the following level-2 sub-model for 
the current data:  
 
π0i   = Υ00 + Υ01PROGRAMi +  ζ0i      
(5.3) 
π1i  = Υ10 + Υ11PROGRAMi +  ζ1i
 
 
 
Like all level-2 sub-models, equation 5.3 has more than one component, each 
resembling a regular regression model. Taken together, the two components treat the 
intercept (π0i) and the slope (π1i) of an individual’s growth trajectory as level-2 outcomes 
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that may be associated with the predictor, PROGRAM. Each component also has its own 
residual—here, ζ0i and ζ1i—that permits the level-1 parameters (the π’s) of one student to 
differ randomly from those of others. 
Although not yet apparent, the two components of this level-2 sub-model have seven 
population parameters: the four regression parameters (the γ’s) shown in equation 5.3 and 
three residual variance/covariance parameters I will soon define. All are estimated when the 
multilevel model for change to data is fitted. I list, label, and define these parameters in the 
second section of Table 5.8 and illustrate their function in Figure 5.5. I discuss their 
interpretation below. 
5.6.1 Structural Components of the Level-2 Sub-model 
 
The structural components of the level-2 sub-model comprise four level-2 
parameters—γ00, γ01, γ10, and γ11—known collectively as the fixed effects. The fixed effects 
capture systematic interindividual differences in change trajectory according to values of the 
level-2 predictor (i.e. PROGRAM). In equation 5.3, two of the fixed effects, γ00 and γ10, are 
level-2 intercepts; two, γ01 and γ11, are level-2 slopes. As in regular regression, the slopes are 
of greater interest because they represent the effect of predictors (here, the effect of 
PROGRAM) on the individual growth parameters. One can interpret the level-2 parameters as 
one would do with regular regression coefficients, except that it is important to remember 
that they describe variation in “outcomes” that are themselves level-1 individual growth 
parameters. 
The easiest way to discern the meaning of the level-2 fixed effects is to identify a 
prototypical individual distinguished by particular predictor values, substitute those values 
into the level-2 sub-model, and examine the consequences. To derive the postulated level-2 
sub-model for a prototypical nonparticipant, for example, I set PROGRAM to 0 in both parts 
Chadi Youssef – PhD Thesis 
 
161 
of equation 5.3 to find: when PROGRAM = 0, π0i = γ00 + ζ0i and π1i = γ10 + ζ1i. This model 
hypothesizes that, in the population of nonparticipants, the values of initial status and annual 
rate of change, π0i and π1i, are centred around the level-2 parameters γ00, and γ10. γ00 
represents the average true initial status (reading comprehension score at age 11 (Time 1)); 
γ10 represents the average true annual rate of change. By fitting the multilevel model for 
change to the current data set and estimating these parameters, I address the question:  
What is the average true trajectory of change in the population for students who did not 
receive the intervention p4c program?  
The left panel of Figure 5.5 depicts this average population trajectory. Its intercept is 
γ00; its slope is γ10: 
Average population trajectory = γ00 + γ10(AGE-11) 
 
I repeat this process for program participants by setting PROGRAM to 1: in this case, 
π0i = (γ00 + γ01) + ζ0i and π1i = (γ10 + γ11) + ζ1i. In the population of program participants, the 
values of initial status and annual rate of change, π0i and π1i, are centred around (γ00 + γ01) 
and (γ10 + γ11). Comparing these centres to those for nonparticipants illustrates that the level-
2 parameters γ01 and γ11 capture the effects of PROGRAM. γ01 represents the hypothesized 
difference in average true initial status between groups (i.e. participants and non-
participants); γ11 represents the hypothesized difference in average true annual rate of 
change. This allows one to think of the level-2 slopes, γ01 and γ11, as “shifts” associated with 
program participation. The right panel of Figure 5.5 depicts these shifts. If γ01 and γ11 are 
non-zero, the average population trajectories in the two groups differ; if they are both 0, they 
do not. These two level-2 slope parameters therefore address the question: What is the 
difference in the average trajectory of true change associated with program participation? 
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5.6.2 Stochastic Components of the Level-2 Sub-model 
 
          Each part of the level-2 sub-model contains a residual that allows the value of each 
student’s growth parameters to be scattered around the relevant population averages. These 
residuals, ζ0i and ζ1i in equation 5.3, represent those portions of the level-2 outcomes—the 
individual growth parameters—that remain “unexplained” by the level-2 predictor(s). As is 
true for most residuals, I am interested less in their specific values than in their population 
variances and covariance, which I label σ0
2
, σ1
2
, and σ01. Note that labelling conventions for 
these population variances vary considerably across authors and statistical packages. For 
example, Raudenbush and Bryk (2002) label them τ00, τ11, and τ01, while Goldstein (1995) 
labels them σμ0
2
, σμ1
2 
and σμ01. 
If student i is a member of the population of nonparticipants, PROGRAM takes on the 
value 0 and the level-2 residuals in equation 5.3 represent deviations between his or her true 
initial status and annual rate of change from the population average intercept and slope for 
nonparticipants (γ00 and γ10). I display a trajectory for this prototypical student in the left 
panel of Figure 5.5: 
 
  
 
The trajectory begins at a true initial status of (γ00 + ζ0i) and has a (increasing) true 
annual rate of change of (γ10 + ζ1i). Trajectories for other students can be constructed 
similarly by combining parameters γ00 and γ10 with other student-specific residuals. The left 
panel in Figure 5.5 suggests the existence of many different true trajectories, one for each 
nonparticipant (PROGRAM = 0) in the population. Similarly, if student i is a member of the 
population of participants, PROGRAM takes on the value 1 and the level-2 residuals in 
Population trajectory for student i, 
(γ00 + ζ0i) + (γ10 + ζ1i)(AGE-11) 
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equation 5.3 represent deviations between his (or her) true initial status and annual rate of 
change and the population average intercept and slope for participants (γ00 + γ01) and (γ10 + 
γ11). The right panel of Figure 5.5 illustrates the heterogeneity in change for this group. 
Because the level-2 residuals represent deviations between the individual growth 
parameters and their respective population averages, their variances σ0
2
 and σ1
2
, summarize 
the population variation in true individual intercept and slope around these averages. Because 
they describe those portions of the intercepts and slopes left over after accounting for the 
effect(s) of the model’s predictor(s), they are actually conditional residual variances. 
Conditional on the presence of the model’s predictors, σ0
2
 represents the population residual 
variance in true initial status and σ1
2
 represents the population residual variance in true 
annual rate of change. These variance parameters allow one to address the question:  
How much heterogeneity in true change remains after accounting for the effects of program 
participation? 
In positing a level-2 sub-model, I also allow for a possible association between 
individual initial status and individual rates of change. Students who begin at a higher level 
may have higher (or lower) rates of change. To account for this possibility, I permit the level-
2 residuals to be correlated. Since ζ0i and ζ1i represent the deviations of the individual growth 
parameters from their population averages, their population covariance summarizes the 
association between true individual intercepts and slopes. Again because of their conditional 
nature, the population covariance of the level-2 residuals, σ01, summarizes the magnitude and 
direction of the association between true initial status and true annual rate of change, 
controlling for program participation.  
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This parameter allows us to address the question:  
Controlling for program participation, are true initial status and true rate of change related? 
To fit the multilevel model for change to the current data set, I must make some 
assumptions about the level-2 residuals (just as I did for the level-1 residuals in equation 5.2). 
But because I have two level-2 residuals, I describe their underlying behaviour using a 
bivariate distribution. The standard assumption is that the two level-2 residuals, ζ0i and ζ1i, 
are bi-variate normal with mean 0, unknown variances, σ0
2
, and σ1
2
, and unknown 
covariance, σ01. I express these assumptions compactly using matrix notation by writing:  
 
         
                                         (5.4) 
 
 
 
Matrix notation greatly simplifies the way in which one codifies the model’s 
assumptions. I interpret equation 5.4 in the same way I interpreted the assumptions about the 
level-1 residuals in equation 5.2. The first matrix on the right of the equals sign in 
parentheses specifies the bivariate distribution’s mean vector; here, I assume it to be 0 for 
each residual (as usual). The second matrix specifies the bivariate distribution’s variance-
covariance matrix, also known as the level-2 error covariance matrix because it captures the 
co-variation among the level-2 residuals (or errors). Two variances, σ0
2
 and σ1
2
, appear along 
the diagonal, the covariance, σ01, appears on the off-diagonal. Because the covariance 
between ζ0i and ζ1i is the same as the covariance between ζ1i and ζ0i, the off-diagonal 
elements are identical—that is, σ01= σ10. The complete set of residual variances and co-
variances—both the level-2 error variance-covariance matrix and the level-1 residual 
variance, σε
2—is known collectively as the model’s variance components. 
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5.7 The Multilevel Model for the Response Variables 
 
 
 The multilevel model for change was used to detect differences in reading 
comprehension, interest in maths, self-esteem, pro-social behaviours, and emotional 
wellbeing, between the experimental and comparison group. An Iterative Generalized Least 
Squares (IGLS) method of estimation was used to estimate unknown variance-covariance 
parameters. An unconditional model (without second level parameters) was generated first: 
Yij = π0i + εij 
 
 
 Afterwards, a growth curve model with a time covariate was generated. The level one 
model used was: 
 
 
 
 
Where π0i was the intercept of the growth trajectory parameter, π1i was the growth 
trajectory over the data collection period. The error (εij) is assumed to be independent and 
normally distributed with common variance. The level two model contains statements of the 
model at an organizational level. This model is displayed below: 
 
π0i   = ϒ00 + ϒ01PROGRAMi +  ζ0i   
    
π1i  = ϒ10 + ϒ11PROGRAMi +  ζ1i 
 
 
 
ϒ00, a fixed effect, represents the population average of the level-1 intercepts, π0i for 
individuals with a level-2 predictor value of 0. That is, it reflects the population average true 
initial status for nonparticipants. ϒ10 represents the population average of the level-1 slopes, 
π1i, for individuals with a level-2 predictor value of 0. That is, it reflects the population 
Y i j  [  0 i   1 i ( A G E i j  1 1 ) ]  [  i j ] 
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average annual rate of true change for nonparticipants. ϒ01 represents the population average 
difference in level-1 intercept, π0i for a 1-unit difference in the level-2 predictor. That is, it 
reflects the difference in population average true initial status between participants and 
nonparticipants. ϒ11 represents the population average difference in level-1 slope, π1i, for a 1-
unit difference in the level-2 predictor. That is, it reflects the difference in population average 
annual rate of true change between participants and non-participants. ζ01 and ζ01 are the 
random effects associated with intercept and time respectively. Both have a mean of zero. 
The effects of SES were controlled for in the model. 
 
Therefore, the final composite model for the growth curve for reading 
comprehension, interest in maths, self-esteem, pro-social behaviours and emotional 
wellbeing, was: 
 
ϒij = ϒ00 + ϒ01PROGRAMi + ϒ10AGE_11ij + ϒ11PROGRAMi X AGE_11ij  
+ (εij + ζ01 + ζ01AGE_11ij) 
 
 
This final model above predicts reading comprehension, interest in maths, self-
esteem, pro-social behaviours and emotional wellbeing between ages 11 and 12 as a function 
of age at level 1 and program at level 2 (See multilevel models in Appendix F).  
 
This procedure treats multiple observations with nesting, thereby allowing variation 
in the number of observations for each person as well as variation in spacing for data 
collection. This procedure also allows multiple levels of nesting (i.e. students nested within 
classes; classes nested within schools; Raudenbush & Byrk, 2002). A multilevel model for 
change allows for participants to submit data at multiple time points without violating 
assumptions of independence (Raudenbush & Byrk, 2002). This particular kind of two level 
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hierarchical model allows researchers to determine participants’ development with an 
individual growth trajectory. This trajectory can potentially be influenced by a variety of 
measurable individual characteristics. Using this procedure, the parameters (slope and 
intercept) plus error of the participants’ observed development (level 1) became the outcome 
variables wherein these parameters vary as a function of measurable individual 
characteristics (level 2) (Raudenbush & Byrk, 2002). For the current study, changes in 
reading comprehension, interest in maths, self-esteem, pro-social behaviours and emotional 
wellbeing, were all assessed with this analytical procedure. The following sections present 
the results for the current study. 
 
5.7.1 Fitting the Multilevel Model for Change to Data using MLwiN 
 
          For the current study, a multilevel model was used to analyse the longitudinal data in 
the current research. I used Iterative Generalised Least Squares (IGLS) MLwiN Version 2.26 
(Rasbash et al., 2012) methods to fit the multilevel model in equations 5.1 and 5.3:  
 
 
π0i   = Υ00 + Υ01PROGRAMi +  ζ0i      
(5.3) 
π1i  = Υ10 + Υ11PROGRAMi +  ζ1i
 
 
 
The final composite model for the growth curve for reading comprehension, interest 
in maths, self-esteem, pro-social behaviours and emotional well-being, was: 
 
ϒij = ϒ00 + ϒ01PROGRAMi + ϒ10AGE_11ij + ϒ11PROGRAMi X AGE_11ij  
+ (εij + ζ01 + ζ01AGE_11ij) 
 Yij = [p0i +p1i(AGEij -11)]+[eij ]                                                   (5.1) 
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5.8 Multilevel Growth Model Results for Reading Comprehension  
 
          Table 5.9 presents results obtained using the MLwiN software. I first discuss the 
estimated fixed effects in the first four rows, which will then be followed by a discussion on 
the estimated variance components shown in the next four rows. 
         Empirical researchers usually conduct hypothesis tests before scrutinizing parameter 
estimates to determine whether an estimate warrants inspection. If an estimate is consistent 
with a null hypothesis of no population effect, it is unwise to interpret its direction or 
magnitude. Below are the results for the fitted multilevel model for reading comprehension. 
 
 
Table 5.9: Results of Fitting a Multilevel Model for Change to the Intervention Data for Reading 
Comprehension (n = 236) 
  Parameter Estimate ase z 
Fixed Effects      
Initial status, π0i Intercept γ00 47.13*** 1.06 44.46 
 PROGRAM γ01 -5.22*** 1.45 -3.6 
Rate of change, π1i Intercept γ10 1.50 0.99 1.52 
 PROGRAM γ11 4.36** 1.35 3.23 
Variance Components     
Level 1: Within-person, εij σε
2
 41.51*** 4.10 10.12 
Level 2: In initial status, ζ0i σ0
2
 102.53*** 12.76 8.04 
 In rate of change, ζ1i σ1
2
 13.48 13.06 1.03 
 Covariance between ζ0i and ζ1i σ01 3.11 9.42 0.33 
~p < .10; * p < .05; ** p < .01; *** p < .001.This model predicts reading comprehension between ages 
11 and 12 years as a function of (AGE-11) (at level-1) and PROGRAM (at level-2). 
Note: MLwiN, full IGLS. 
 
 
5.8.1 Examination of Estimated Fixed Effects 
 
 
          Conceded, it is wise to test hypotheses before interpreting parameters, here, however, I 
reverse this sequence for pedagogic reasons, first discussing interpretation followed by a 
discussion on testing. Singer and Willett (2003) suggest that when learning a new statistical 
method, it is easier to understand what one is doing if parameters are interpreted first. This 
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sequence emphasizes conceptual understanding over up-or-down decisions about “statistical 
significance” and ensures that the hypothesis tested is understood first. 
5.8.2 Interpreting the Estimated Fixed Effects 
         The fixed effects parameters of the level-2 sub-model—the γ’s of equation 5.3—
quantify the effects of predictors on the individual change trajectories. In the current study, 
they quantified the relationship between the individual growth parameters and program 
participation. I interpreted these estimates much as one might do with any regression 
coefficient, with one key difference: the level-2 “outcomes” that these fixed effects described 
are the level-1 individual growth parameters themselves. Substituting estimates ŷ in Table 
5.9 into the level-2 sub-model in equation 5.3, we have: 
 0i = 47.13 + -5.22PROGRAMi 
                                   (5.5) 
 1i  = 1.50  +  4.36PROGRAMi                                                         
 
The first part of the fitted sub-model described the effects of PROGRAM on initial 
status of reading comprehension; the second part described its effects on the annual rates of 
change. 
I begin with the first part of the fitted sub-model, for initial status. In the population 
from which this sample was drawn, I estimated the true initial status (reading comprehension 
at age 11) for the average nonparticipant to be 47.13; for the average participant, I estimate 
that it was -5.22 points lower (41.91). The means of both groups were lower than national 
norms (50.2 for this test). The age 11 performance of participants was -5.22 points lower 
than that of nonparticipants.  
Next, I examined the second part of the fitted sub-model, for the annual rate of 
change. In the population from which this sample was drawn, I estimated the true annual rate 
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of change for the average nonparticipant to be 1.50; for the average participant, I estimated it 
to be 4.36 points higher (5.86). The average nonparticipant gained 1.50 points during the 
twelfth year of life; the average participant gained over 5.80. The reading comprehension of 
both groups of students increased over time.  
Another way of interpreting fixed effects is to plot fitted trajectories for prototypical 
individuals. Even in a simple analysis like this, which involved just one dichotomous 
predictor, I find it invaluable to inspect prototypical trajectories visually. For this particular 
multilevel model, only two prototypes are possible: a program participant (PROGRAM = 1) 
and a nonparticipant (PROGRAM = 0). Substituting these values into equation 5.5 yields the 
estimated initial status and annual growth rates for each: 
 
      
 
 
When PROGRAM = 0 (Non participants):  
        0i = 47.13 + -5.22(0) = 47.13 
        1i  =  1.50  +  4.36(0) = 1.50     
 
 
When PROGRAM = 1 (Program Participants): 
 
 
 
 
 
        0i = 47.13 + -5.22(1) = 41.91 
        1i  =  1.50  +  4.36(1) = 5.86      
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Figure 5.6. Displaying the Results of a Fitted Multilevel Model for Change in reading 
comprehension. Prototypical Trajectories for an Average Program Participant and 
Nonparticipant in the Intervention Data. 
 
 
 
I used these estimates to plot the fitted individual change trajectories in Figure 5.6. 
These plots reinforce the numeric conclusions just articulated. In comparison to 
nonparticipants, the average participant had a lower score at age 11 and a faster annual rate 
of increase. 
 
5.8.3 Single Parameter Tests for the Fixed Effects 
 
As in regular regression, hypothesis tests can be conducted on each fixed effect (each 
γ) using a single parameter test. Although the parameter value can be equated to any pre-
specified value in a hypothesis test, most commonly one examines the null hypothesis that, 
controlling for all other predictors in the model, the population value of the parameter is 0, 
H0: γ= 0, against the two-sided alternative that it is not, H1: γ ≠ 0. I tested this hypothesis for 
each fixed effect by computing the familiar z-statistic: 
                                                     
Non- 
Participants 
Participants 
5.6 
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Table 5.9 present’s z-statistics (column 6) and approximate p-values (as superscripts 
in column 4) for testing hypotheses about the fixed effects. I rejected three of the four null 
hypotheses, suggesting that each parameter (i.e. γ00, γ01 and γ11) played a role in the story of 
the philosophical COI program’s effect on students’ reading comprehension. In rejecting (at 
the .001 level) the null hypotheses for the level-2 intercept, γ00, I concluded that the average 
nonparticipant had a non-zero reading comprehension score at age 11, which did not 
significantly increase over time. In rejecting (at the .001 and .05 level, respectively) the null 
hypotheses for the two level-2 slopes, γ01 and γ11, I concluded that differences between 
program participants and nonparticipants—in both initial status and annual rates of change—
were statistically significant. 
 
 
5.8.4 Examination of Estimated Variance Components 
 
Estimated variance and covariance components are trickier to interpret as their 
numeric values have little absolute meaning and there are no graphic aids to fall back on. 
Interpretation for a single fitted model is especially difficult as one lack’s benchmarks for 
evaluating the components’ magnitudes. This increases the utility of hypothesis testing, for at 
least the tests provide some benchmark (against the null value of 0) for comparison. 
 
 
5.8.5 Interpreting Estimated Variance Components 
 
Variance components assess the amount of outcome variability left—at either level-1 
or level-2—after fitting the multilevel model. The level-1 residual variance, σε
2
, summarises 
the population variability in an average person’s outcome values around his or her own true 
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change trajectory. Its estimate for these data is 41.51, a number that is difficult to evaluate in 
absolute terms.  
The level-2 variance components summarize the between-student variability in 
change trajectories that remains after controlling for predictors (here, PROGRAM). Using the 
matrix notation of equation 5.4, I write: 
                  
           
         
  
 
 
Because hypothesis tests, discussed below, reveal that only one of these elements, σ0
2
, 
is significantly different from 0, it is the only parameter I discuss here. But because I have no 
point of comparison, it is difficult to say whether its value, 102.53, is small or large. All I can 
say is that it quantifies the amount of residual variation in true initial status remaining after 
controlling for program participation. 
 
5.8.6 Single Parameter Tests for the Variance Components 
 
 
Tests for variance components evaluate whether there is any remaining residual 
outcome variation that could potentially be explained by other predictors. The level of the 
particular variance component—either level-1 or level-2—dictates the type of predictor that 
might be added. In general, all the tests are similar in that they assess the evidence 
concerning the null hypothesis that the parameter’s population value is 0, H0: σ
2
 = 0, against 
the alternative that it is not, H1: σ
2
 ≠ 0. 
There are two very different methods for conducting these hypothesis tests. In this 
section, I demonstrate the simpler approach—the single parameter test. Some programs 
provide this test as a z-statistic—the ratio of the estimated variance component to its 
asymptotic standard error. Others offer the identical test by squaring the z-statistic and 
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labelling it a χ2 statistic on one degree of freedom. The appeal of a single parameter 
hypothesis test is simple. Even if one fits just a single statistical model, as I have here, one 
can garner some insight into the variance components’ relative values—at least in 
comparison to 0. 
Unfortunately, statisticians disagree as to the nature, form, and effectiveness of these 
tests. Miller (1986), Raudenbush and Bryk (2002), and others have long questioned their 
utility because of their sensitivity to departures from normality. Longford (1999) describes 
their sensitivity to sample size and imbalance (unequal numbers of observations per person) 
and argues that they are so misleading that they should be abandoned completely. Because 
they can be useful for quick, albeit imprecise, assessment, I suggest that they be examined 
only with extreme caution.  
Table 5.9 presents single-parameter hypothesis tests for the model’s four 
variance/covariance components. The first three test the null hypothesis that the population 
variance of the level-1 residuals, σε
2
, is 0, that the population variance of the level-2 residuals 
for initial status, σ0
2
, is 0 and that the population variance of the level-2 residuals for the 
annual rate of change, σ1
2
, is 0. The last tests whether the covariance between the level-2 
residuals for initial status and annual rates of change, σ01, is 0, indicating whether true initial 
status and true annual rate of change are correlated, after participation in the intervention 
program is accounted for. 
For these data, I rejected only two of these null hypotheses (each at the .001 level). 
The test for the level-1 residual, on σε
2
, suggested the existence of additional outcome 
variation at level-1, which may be predictable (.001). To explain some of this remaining 
within-person variation, suitable time-varying predictors can be added to the model such as 
the number of books in the student’s home or the amount of parent-child interaction to the 
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level-1 sub-model. 
The test for the level-2 residual for initial status, on σ0
2
, suggested the existence of 
additional variation in true initial status, π0i, after accounting for the effects of program 
participation (001). This again suggested the need for additional predictors, but because this 
was a level-2 variance component (describing residual variation in true initial status), adding 
both time-invariant and time-varying predictors to the multilevel model is also possible. 
I cannot reject the null hypotheses for the two remaining variance components. 
Failure to reject the null hypothesis for σ1
2
 indicates that PROGRAM explains all the 
potentially predictable variation between students in their true annual rates of change. Failure 
to reject the null hypothesis for σ01 indicates that the intercepts and slopes of the individual 
true change trajectories are uncorrelated—that there is no association between true initial 
status and true annual rates of change (once the effects of PROGRAM are removed).  
 
In summary, the multilevel model includes PROGRAM as a predictor of both initial 
status and change. Interpretation of its four fixed effects is straightforward: (1) the estimated 
initial reading comprehension for the average non-participant is 47.13 (p < .001); (2) the 
estimated differential in initial reading comprehension between program participants and 
non-participants is -5.22 (p < .001); (3) the estimated rate of change in reading 
comprehension for an average non-participant is 1.50 (ns); and (4) the estimated differential 
in the rate of change in reading comprehension between program participants and non-
participants is significant (p <. 01). This model provided answers to the research question, 
suggesting that while non-participants initially had higher reading comprehension than 
participants, participants’ rate of change in reading comprehension was faster between ages 
11 and 12 improved significantly. Evaluating the effect size between two means using 
Cohen’s d, it was determined that the size of the effect was 0.78.  
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5.9 Multilevel Growth Model Results for Interest in Maths 
 
          Below are the results for the fitted multilevel model for interest in maths. 
 
Table 5.10: Results of Fitting a Multilevel Model for Change to the Intervention Data  
for Interest in Maths (n = 237) 
  Parameter Estimate ase z 
Fixed Effects      
Initial status, π0i Intercept γ00 27.22*** 0.72 37.80 
 PROGRAM γ01 0.37 0.98 0.37 
Rate of change, π1i Intercept γ10 0.93 0.65 1.43 
 PROGRAM γ11 -2.48** 0.88 -2.82 
Variance Components     
Level 1: Within-person, εij σε
2 14.83*** 1.46 10.15 
Level 2: In initial status, ζ0i σ02 50.94*** 5.77 8.82 
 In rate of change, ζ1i σ12 12.20* 5.25 2.32 
 Covariance between ζ0i and ζ1i σ01 -3.97 4.07 -0.97 
~p < .10; * p < .05; ** p < .01; *** p < .001. 
This model predicts interest in maths between ages 11 and 12 years as a function of (AGE-11) (at level-
1) and PROGRAM (at level-2). 
Note: MLwiN, full IGLS. 
 
 
 
5.9.1 Interpreting the Estimated Fixed Effects 
 
Substituting estimates ŷ in Table 5.10 into the level-2 sub-model in equation 5.3, we have: 
 0i = 27.22 + 0.37PROGRAMi 
                                   (5.6) 
 1i  =  0.93  +  -2.48PROGRAMi                                                         
 
 
The first part of the fitted sub-model described the effects of PROGRAM on initial 
status of interest in maths; the second part described its effects on the annual rates of change. 
I begin with the first part of the fitted sub-model, for initial status. In the population 
from which this sample was drawn, I estimated the true initial status (interest in maths at age 
11) for the average nonparticipant to be 27.22; for the average participant, I estimated that it 
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is 0.37 points higher (27.59). Higher scores indicated higher interest in maths. The age 11 
performance of participants was 0.37 points higher than that of nonparticipants.  
Next, I examined the second part of the fitted sub-model, for the annual rate of 
change. In the population from which this sample was drawn, I estimated the true annual rate 
of change for the average nonparticipant to be 0.93; for the average participant, I estimated it 
to be -2.48 points lower (-1.50). The average nonparticipant gained over 0.9 points during the 
twelfth year of life; the average participant dropped 1.50. The interest in maths of both 
groups of students was inversely related over time. Non-participants increased in interest in 
maths while participants declined in interest in maths. 
Another way of interpreting fixed effects is to plot fitted trajectories for prototypical 
individuals. Substituting these values into equation 5.6 yields the estimated initial status and 
annual growth rates for each: 
 
 
 
 When PROGRAM = 0 (Non participants):  
        0i = 27.22 + 0.37(0) = 27.22 
        1i  = 0.93 + -2.48(0) = 0.93     
 
 
 When PROGRAM = 1 (Program Participants): 
 
 
        0i = 27.22 + 0.37(1) = 27.59 
        1i  = 0.93 + -2.48(1) = -1.50      
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Figure 5.7. Displaying the Results of a Fitted Multilevel Model for Change in interest in 
maths. Prototypical Trajectories for an Average Program Participant and Nonparticipant in 
the Intervention Data 
 
 
I used these estimates to plot the fitted individual change trajectories in Figure 5.7. 
These plots reinforce the numeric conclusions just articulated. In comparison to 
nonparticipants, the average participant had a higher score at age 11 and an asymmetrically 
inversed annual rate of decline. 
5.9.2 Single Parameter Tests for the Fixed Effects 
 
Table 5.10 present’s z-statistics (column 6) and approximate p-values (as superscripts 
in column 4) for testing hypotheses about the fixed effects. I rejected two of the four null 
hypotheses, suggesting that each parameter (i.e. γ00, and γ11) played a role in the story of the 
philosophical COI program’s effect on students’ interest in maths. In rejecting (at the .001 
and .01 level, respectively) the null hypotheses for the level-2 intercept and slope, γ00 and γ11, 
I concluded that the average nonparticipant had a non-zero interest in maths score at age 11, 
which increased over time (n.s). In rejecting (at the .01 level) the null hypothesis for the 
Non-
Participants 
Participants 
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level-2 slope, γ11, I concluded that differences between program participants and 
nonparticipants—in annual rates of change—are statistically significant. 
5.9.3 Interpreting Estimated Variance Components 
 
Variance components assess the amount of outcome variability left—at either level-1 
or level-2—after fitting the multilevel model. The level-1 residual variance, σε
2
, summarises 
the population variability in an average person’s outcome values around his or her own true 
change trajectory. Its estimate for these data is 14.83, a number that is difficult to evaluate in 
absolute terms.  
The level-2 variance components summarize the between-student variability in 
change trajectories that remains after controlling for predictors (here, PROGRAM). Using the 
matrix notation of equation 5.4, I write: 
                  
           
          
  
 
 
Because hypothesis tests, discussed below, reveal that only one of these elements, σ0
2
, 
is significantly different from 0, it is the only parameter I discuss here. But because I have no 
point of comparison, it is difficult to say whether its value, 50.94, is small or large. All I can 
say is that it quantifies the amount of residual variation in true initial status remaining after 
controlling for program participation. 
 
5.9.4 Single Parameter Tests for the Variance Components 
 
Table 5.10 presents single-parameter hypothesis tests for the model’s four 
variance/covariance components. The first three test the null hypothesis that the population 
variance of the level-1 residuals, σε
2
, is 0, that the population variance of the level-2 residuals 
for initial status, σ0
2
, is 0 and that the population variance of the level-2 residuals for the 
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annual rate of change, σ1
2
, is 0. The last tests whether the covariance between the level-2 
residuals for initial status and annual rates of change, σ01, is 0, indicating whether true initial 
status and true annual rate of change are correlated, after participation in the intervention 
program is accounted for. 
For these data, I rejected three of these null hypotheses (twice at the .001 and .05 
level, respectively). The test for the level-1 residual, on σε
2
, suggested the existence of 
additional outcome variation at level-1, which may be predictable (.001). To explain some of 
this remaining within-person variation, suitable time-varying predictors can be added to the 
model such as the number of books in the student’s home or the amount of parent-child 
interaction to the level-1 sub-model. 
The test for the level-2 residual for initial status, on σ0
2
, suggested the existence of 
additional variation in true initial status, π0i, after accounting for the effects of program 
participation (.001). This again suggested the need for additional predictors, but because this 
was a level-2 variance component (describing residual variation in true initial status), adding 
both time-invariant and time-varying predictors to the multilevel model is possible. 
The test for the level-2 residual variance for true slope, on σ1
2
, suggested the 
existence of additional variation in slope status, π1i, after accounting for the effects of 
program participation (.05). This further suggested the need for additional predictors, but 
because this was a level-2 variance component (describing residual variation in true slope), 
adding both time-invariant and time-varying predictors to the multilevel model is possible. 
I cannot reject the null hypotheses for the remaining variance components. Failure to 
reject the null hypothesis for σ01 indicates that the intercepts and slopes of the individual true 
change trajectories are uncorrelated—that there is no association between true initial status 
Chadi Youssef – PhD Thesis 
 
181 
and true annual rates of change (once the effects of PROGRAM are removed).  
In summary, the multilevel model includes PROGRAM as a predictor of both initial 
status and change. Interpretation of its four fixed effects is straightforward: (1) the estimated 
initial interest in maths for the average non-participant was 27.22 (p < .001); (2) the 
estimated differential in initial interest in maths between program participants and non-
participants was 0.37 (ns); (3) the estimated rate of change in interest in maths for an average 
non-participant was 0.93 (ns); and (4) the estimated differential in the rate of change in 
interest in maths between program participants and non-participants was -2.48 (p < .001) and 
was significant and distinguishable from 0. This model provided answers to the research 
question, suggesting that participants and non-participants were comparable at initial status, 
but then traversed inversely, with participants declining in interest in maths trajectories over 
one year, while non-participants increased in trajectories of interest in maths. Evaluating the 
effect size between two means using Cohen’s d, it was determined that the size of the effect 
was 0.32.  
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5.10 Multilevel Growth Model Results for Self-Esteem 
 
Below are the results for the fitted multilevel model for self-esteem. 
 
Table 5.11: Results of fitting a multilevel model for change to the intervention data for Self-Esteem 
(n = 237) 
  Parameter Estimate ase z 
Fixed Effects      
Initial status, π0i Intercept γ00 29.13*** 0.37 78.72 
 PROGRAM γ01 -0.19 0.50 -0.38 
Rate of change, π1i Intercept γ10 0.62~ 0.33 1.87 
 PROGRAM γ11 -0.83~ 0.46 -1.80 
Variance Components     
Level 1: Within-person, εij σε
2 5.44*** 0.52 10.46 
Level 2: In initial status, ζ0i σ02 12.26*** 1.57 7.80 
 In rate of change, ζ1i σ12 0.26 1.59 0.16 
 Covariance between ζ0i and ζ1i σ01 0.70 1.15 0.61 
~p < .10; * p < .05; ** p < .01; *** p < .001. 
This model predicts self-esteem between ages 11 and 12 years as a function of (AGE-11) (at level-1) 
and PROGRAM (at level-2). 
Note: MLwiN, full IGLS. 
 
 
5.10.1 Interpreting the Estimated Fixed Effects 
 
Substituting estimates ŷ in Table 5.11 into the level-2 sub-model in equation 5.3, we have: 
 0i = 29.13 + -0.19PROGRAMi 
                                   (5.7) 
 1i  =  0.62  +  -0.83PROGRAMi                                                         
 
The first part of the fitted sub-model described the effects of PROGRAM on initial 
status of self-esteem; the second part described its effects on the annual rates of change. 
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I begin with the first part of the fitted sub-model, for initial status. In the population 
from which this sample was drawn, I estimated the true initial status (self-esteem at age 11) 
for the average nonparticipant to be 29.13; for the average participant, I estimated that it was 
-0.19 points lower (28.94). Higher scores indicated higher self-esteem. The age 11 
performance of participants was -0.19 points lower than that of nonparticipants.  
Next, I examined the second part of the fitted sub-model, for the annual rate of 
change. In the population from which this sample was drawn, I estimated the true annual rate 
of change for the average nonparticipant to be 0.62; for the average participant, I estimated it 
to be -0.83 points lower (-0.21). The average nonparticipant gained over 0.60 points during 
the twelfth year of life; the average participant dropped over 0.21. The self-esteem of both 
groups of students was inversely related over time. Non-participants increased in self-esteem 
while participants declined in self-esteem. 
Another way of interpreting fixed effects is to plot fitted trajectories for prototypical 
individuals. Substituting these values into equation 5.7 yields the estimated initial status and 
annual growth rates for each: 
 
 
 
 
 
 
 
 When PROGRAM = 0 (Non participants):  
        0i = 29.13 + -0.19(0) = 29.13 
        1i  = 0.62 + -0.83(0) = 0.62     
 
 
 When PROGRAM = 1 (Program Participants): 
        0i = 29.13 + -0.19(1) = 28.94 
        1i  = 0.62 + -0.83(1) = -0.21      
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Figure 5.8. Displaying the Results of a Fitted Multilevel Model for Change in self-esteem. 
Prototypical Trajectories for an Average Program Participant and Nonparticipant in the 
Intervention Data 
 
            I used these estimates to plot the fitted individual change trajectories in Figure 5.8. 
These plots reinforce the numeric conclusions just articulated. In comparison to 
nonparticipants, the average participant had a lower score at age 11 and an asymmetrically 
inversed annual rate of decline. 
 
5.10.2    Single Parameter Tests for the Fixed Effects 
 
           Table 5.11 present’s z-statistics (column 6) and approximate p-values (as 
superscripts in column 4) for testing hypotheses about the fixed effects. I rejected three of 
the four null hypotheses, suggesting that each parameter (i.e. γ00, γ10 and γ11) played a role in 
the story of the philosophical COI program’s effect on students’ self-esteem. In rejecting (at 
the .001 and .10 level, respectively) the null hypotheses for the two level-2 intercepts, γ00 
and γ10, I concluded that the average nonparticipant had a non-zero self-esteem score at age 
11, which significantly increased over time at the .10 level. In retaining the null hypotheses 
for the level-2 slope, γ01, I conclude that participants are comparable with nonparticipants at 
Non- 
Participants 
Participants 
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initial status. In rejecting the null hypothesis of the parameter γ11, I concluded that the 
annual rates of change for participants significantly declined. 
5.10.3    Interpreting Estimated Variance Components 
 
Variance components assess the amount of outcome variability left—at either level-1 or 
level-2—after fitting the multilevel model. The level-1 residual variance, σε
2
, summarises 
the population variability in an average person’s outcome values around his or her own true 
change trajectory. Its estimate for these data is 5.44, a number that is difficult to evaluate in 
absolute terms.  
 
The level-2 variance components summarize the between-student variability in change 
trajectories that remains after controlling for predictors (here, PROGRAM). Using the matrix 
notation of equation 5.4, I write: 
                  
          
        
  
 
 
Because hypothesis tests, discussed below, reveal that only one of these elements, σ0
2
, is 
significantly different from 0, it is the only parameter I discuss here. But because I have no 
point of comparison, it is difficult to say whether its value, 12.26, is small or large. All I can 
say is that it quantifies the amount of residual variation in true initial status remaining after 
controlling for program participation. 
 
5.10.4    Single Parameter Tests for the Variance Components 
 
           Table 5.11 presents single-parameter hypothesis tests for the model’s four 
variance/covariance components. The first three test the null hypothesis that the population 
variance of the level-1 residuals, σε
2
, is 0, that the population variance of the level-2 
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residuals for initial status, σ0
2
, is 0 and that the population variance of the level-2 residuals 
for the annual rate of change, σ1
2
, is 0. The last tests whether the covariance between the 
level-2 residuals for initial status and annual rates of change, σ01, is 0, indicating whether 
true initial status and true annual rate of change are correlated, after participation in the 
intervention program is accounted for. 
              For these data, I rejected only two of these null hypotheses (each at the .001 level). 
The test for the level-1 residual, on σε
2
, suggested the existence of additional outcome 
variation at level-1, which may be predictable. To explain some of this remaining within-
person variation, suitable time-varying predictors can be added to the model such as the 
number of books in the student’s home or the amount of parent-child interaction to the 
level-1 sub-model. 
             The test for the level-2 residual for initial status, on σ0
2
, suggested the existence of 
additional variation in true initial status, π0i, after accounting for the effects of program 
participation. This again suggested the need for additional predictors, but because this was a 
level-2 variance component (describing residual variation in true initial status), adding both 
time-invariant and time-varying predictors to the multilevel model is also possible. 
             I cannot reject the null hypotheses for the two remaining variance components. 
Failure to reject the null hypothesis for σ1
2
 indicates that PROGRAM explains all the 
potentially predictable variation between students in their true annual rates of change. 
Failure to reject the null hypothesis for σ01 indicates that the intercepts and slopes of the 
individual true change trajectories are uncorrelated—that there is no association between 
true initial status and true annual rates of change (once the effects of PROGRAM are 
removed).  
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           In summary, the multilevel model includes PROGRAM as a predictor of both initial 
status and change. Interpretation of its four fixed effects is straightforward: (1) the estimated 
initial self-esteem for the average non-participant was 29.13 (p < .001); (2) the estimated 
differential in initial self-esteem between program participants and non-participants was -
0.19 (ns); (3) the estimated rate of change in self-esteem for an average non-participant was 
0.62 (p < .10); and (4) the estimated differential in the rate of change in self-esteem between 
program participants and non-participants was -0.83 and significant (p < .10).  This model 
provided answers to the research questions, suggesting that participants and non-participants 
were comparable at initial status, however participants’ rate of change in self-esteem 
declines between ages 11 and 12 (p <  .10). Evaluating the effect size between two means 
using Cohen’s d, it was determined that the size of the effect was 0.30.  
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5.11 Multilevel Growth Model Results for Pro-Social Behaviour 
 
Below are the results for the fitted multilevel model for pro-social behaviour. 
 
Table 5.12: Results of Fitting a Multilevel Model for Change to the Intervention Data for 
Pro-Social Behaviour (n = 233) 
  Parameter Estimate ase z 
Fixed Effects      
Initial status, π0i Intercept γ00 7.65*** 0.16 47.81 
 PROGRAM γ01 0.08 0.21 0.38 
Rate of change, π1i Intercept γ10 0.18 0.19 0.95 
 PROGRAM γ11 0.05 0.26 0.19 
Variance Components     
Level 1: Within-person, εij σε
2 1.59*** 0.15 10.60 
Level 2: In initial status, ζ0i σ02 1.65*** 0.30 5.50 
 In rate of change, ζ1i σ12 0.41 0.49 0.83 
 Covariance between ζ0i and ζ1i σ01 -0.31 0.31 -1.00 
~p < .10; * p < .05; ** p < .01; *** p < .001. 
This model predicts pro-social behaviour between ages 11 and 12 years as a function of (AGE-11) (at level-1) 
and PROGRAM (at level-2). 
Note: MLwiN, full IGLS. 
 
 
 
5.11.1 Interpreting the Estimated Fixed Effects 
 
Substituting estimates ŷ in Table 5.12 into the level-2 sub-model in equation 5.3, we have: 
 0i = 7.65 + 0.08PROGRAMi 
                                   (5.8) 
 1i  =  0.18  +  0.05PROGRAMi                                                         
 
 
The first part of the fitted sub-model describes the effects of PROGRAM on initial 
status of pro-social behaviour; the second part describes its effects on the annual rates of 
change. 
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I begin with the first part of the fitted sub-model, for initial status. In the population 
from which this sample was drawn, I estimated the true initial status (pro-social behaviour at 
age 11) for the average nonparticipant to be 7.65; for the average participant, I estimated that 
it was 0.08 points higher (7.73), the difference however, is not significant. The means of both 
groups are considered to be average and unlikely to be clinically significant (6-10 = close to 
average, clinically significant problems unlikely; 5 = slightly low, may reflect clinically 
significant problems; 0-4 = low, substantial risk of clinically significant problems). The age 
11 performance of participants is 0.08 points higher than that of nonparticipants and is not 
significant.  
Next, I examined the second part of the fitted sub-model, for the annual rate of 
change. In the population from which this sample was drawn, I estimated the true annual rate 
of change for the average nonparticipant to be 0.18; for the average participant, I estimated it 
to be 0.05 points higher (0.23). This gain, however, was not significant. The average 
nonparticipant gained 0.18 points during the twelfth year of life; the average participant 
gained 0.23. The pro-social behaviour of both groups of students increased very slightly over 
time but did not approach significance. 
Another way of interpreting fixed effects is to plot fitted trajectories for prototypical 
individuals. Substituting these values into equation 5.8 yields the estimated initial status and 
annual growth rates for each:
  
  
 
 
 When PROGRAM = 0 (Non participants):  
        0i = 7.65 + 0.08(0) = 7.65 
        1i  = 0.18  + 0.05(0) = 0.18     
 
 
 When PROGRAM = 1 (Program Participants): 
 
        0i = 7.65 + 0.08(1) = 7.73 
        1i  = 0.18 + 0.05(1) = 0.23      
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Figure 5.9. Displaying the Results of a Fitted Multilevel Model for Change in pro-social 
behaviour. Prototypical Trajectories for an Average Program Participant and 
Nonparticipant in the Intervention Data 
 
 
I use these estimates to plot the fitted individual change trajectories in Figure 5.9. 
These plots reinforce the numeric conclusions just articulated. In comparison to 
nonparticipants, the average participant had a higher score at age 11 and a faster annual rate 
of increase, neither approaching significance however. 
 
 
5.11.2 Single Parameter Tests for the Fixed Effects 
 
Table 5.12 present’s z-statistics (column 6) and approximate p-values (as superscripts 
in column 4) for testing hypotheses about the fixed effects. I rejected one of the four null 
hypotheses (i.e. γ00), suggesting that each of the remaining parameters (i.e. γ01, γ10 and γ11) did 
not play a role in the story of the philosophical COI program’s effect on students’ pro-social 
behaviour. In rejecting (at the .001 level) the null hypotheses for the single level-2 intercept, 
γ00, I concluded that the average nonparticipant had a non-zero pro-social behaviour score at 
Participants 
Non 
Participants 
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age 11, which did not significantly increase over time. In retaining the null hypotheses for the 
two level-2 slopes, γ01 and γ11 and level-2 intercept, γ10, I concluded that differences between 
program participants and nonparticipants—in both initial status and annual rates of change—
were not statistically significant. 
 
5.11.3 Interpreting Estimated Variance Components 
 
          Variance components assess the amount of outcome variability left—at either level-1 
or level-2—after fitting the multilevel model. The level-1 residual variance, σε
2
, summarises 
the population variability in an average person’s outcome values around his or her own true 
change trajectory. Its estimate for these data is 1.59, a number that is difficult to evaluate in 
absolute terms.  
 
The level-2 variance components summarize the between-student variability in 
change trajectories that remains after controlling for predictors (here, PROGRAM). Using the 
matrix notation of equation 5.4, I write: 
                  
          
         
  
 
 
Because hypothesis tests, discussed below, reveal that only one of these elements, σ0
2
, 
is significantly different from 0, it is the only parameter I discuss here. But because I have no 
point of comparison, it is difficult to say whether its value, 1.65, is small or large. All I can 
say is that it quantifies the amount of residual variation in true initial status remaining after 
controlling for program participation. 
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5.11.4 Single Parameter Tests for the Variance Components 
 
 
          Table 5.12 presents single-parameter hypothesis tests for the model’s four 
variance/covariance components. The first three test the null hypothesis that the population 
variance of the level-1 residuals, σε
2
, is 0, that the population variance of the level-2 residuals 
for initial status, σ0
2
, is 0 and that the population variance of the level-2 residuals for the 
annual rate of change, σ1
2
, is 0. The last tests whether the covariance between the level-2 
residuals for initial status and annual rates of change, σ01, is 0, indicating whether true initial 
status and true annual rate of change are correlated, after participation in the intervention 
program is accounted for. 
For these data, I rejected only two of these null hypotheses (each at the .001 level). 
The test for the level-1 residual, on σε
2
, suggested the existence of additional outcome 
variation at level-1, which may be predictable. To explain some of this remaining within-
person variation, suitable time-varying predictors can be added to the model such as the 
number of books in the student’s home or the amount of parent-child interaction to the level-
1 sub-model. 
The test for the level-2 residual for initial status, on σ0
2
, suggested the existence of 
additional variation in true initial status, π0i, after accounting for the effects of program 
participation. This again suggested the need for additional predictors, but because this was a 
level-2 variance component (describing residual variation in true initial status), adding both 
time-invariant and time-varying predictors to the multilevel model is also possible. 
I cannot reject the null hypotheses for the two remaining variance components. 
Failure to reject the null hypothesis for σ1
2
 indicates that PROGRAM explains all the 
potentially predictable variation between students in their true annual rates of change. Failure 
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to reject the null hypothesis for σ01 indicates that the intercepts and slopes of the individual 
true change trajectories are uncorrelated—that there is no association between true initial 
status and true annual rates of change (once the effects of PROGRAM are removed).  
In summary, the multilevel model includes PROGRAM as a predictor of both initial 
status and change. Interpretation of its four fixed effects is straightforward: (1) the estimated 
initial pro-social behaviour for the average non-participant was 7.65 (p < .001); (2) the 
estimated differential in initial reading comprehension between program participants and 
non-participants was 0.08 (ns); (3) the estimated rate of change in pro-social behaviour for 
an average non-participant was 0.18 (ns); and (4) the estimated differential in the rate of 
change in pro-social behaviour between program participants and non-participants is 
indistinguishable from 0 (0.05, (ns)). This model provided answers to the research questions, 
suggesting that participants and non-participants were comparable at initial status, and 
participants’ rate of change in pro-social behaviour between ages 11 and 12 was 
indistinguishable from 0. 
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5.12 Multilevel Growth Model Results for Emotional Well-Being 
 
Below are the results for the fitted multilevel model for emotional well-being. 
 
 
Table 5.13: Results of Fitting a Multilevel Model for Change to the Intervention Data for 
Emotional Well-Being (n = 232) 
  Parameter Estimate ase z 
Fixed Effects      
Initial status, π0i Intercept γ00 3.20*** 0.19 16.84 
 PROGRAM γ01 0.38 0.26 1.46 
Rate of change, π1i Intercept γ10 -0.14 0.23 -0.61 
 PROGRAM γ11 -0.28 0.31 -0.90 
Variance Components     
Level 1: Within-person, εij σε
2 1.84*** 0.18 10.22 
Level 2: In initial status, ζ0i σ02 2.91*** 0.43 6.76 
 In rate of change, ζ1i σ12 1.45* 0.65 2.23 
 Covariance between ζ0i and ζ1i σ01 -0.20 0.41 -0.49 
~p < .10; * p < .05; ** p < .01; *** p < .001. 
This model predicts emotional symptoms between ages 11 and 12 years as a function of (AGE-11) (at 
level-1) and PROGRAM (at level-2). 
Note: MLwiN, full IGLS. 
 
 
5.12.1 Interpreting the Estimated Fixed Effects 
 
 
Substituting estimates ŷ in Table 5.13 into the level-2 sub-model in equation 5.3, we have: 
 0i = 3.20 + 0.38PROGRAMi 
                                   (5.9) 
 1i  =  -0.07  +  -0.14PROGRAMi                                                         
 
The first part of the fitted sub-model describes the effects of PROGRAM on initial 
status of emotional well being; the second part describes its effects on the annual rates of 
change. 
I begin with the first part of the fitted sub-model, for initial status. In the population 
from which this sample was drawn, I estimate the true initial status (emotional well being at 
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age 11) for the average nonparticipant to be 3.20; for the average participant, I estimate that 
it is 0.38 points higher (3.58), the difference however is not significant. According to the Self 
Description Questionnaire-scores interpretation, the means of both groups are considered to 
be average and unlikely to be clinically significant (0-5 = average, unlikely to be clinically 
significant; 6 = slightly raised, may reflect clinically significant problems; 5-10 = high, 
substantial risk of clinically significant problems). The age 11 performance of participants is 
0.38 points higher than that of nonparticipants and is not significant.  
Next, I examine the second part of the fitted sub-model, for the annual rate of change. 
In the population from which this sample was drawn, I estimated the true annual rate of 
change for the average nonparticipant to be -0.14; for the average participant, I estimated it to 
be -0.28 points higher (-0.42). This gain, however, was not significant. The average 
nonparticipant declined -0.14 points during the twelfth year of life; the average participant 
declined -0.42. The emotional symptoms of both groups of students decreased over time, 
neither of which approached significance. 
Another way of interpreting fixed effects is to plot fitted trajectories for prototypical 
individuals. Substituting these values into equation 5.9 yields the estimated initial status and 
annual growth rates for each: 
 
 
 
 
 
 
 When PROGRAM = 0 (Non participants):  
        0i = 3.20 + 0.38(0) = 3.20 
        1i  = -0.14 + -0.28(0) = -0.14     
 
 
 When PROGRAM = 1 (Program Participants): 
 
 
 
 
 
        0i = 3.20 + 0.38(1) = 3.58 
        1i  = -0.14 + -0.28(1) = -0.42      
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Figure 5.10. Displaying the Results of a Fitted Multilevel Model for Change in emotional 
symptoms. Prototypical Trajectories for an Average Program Participant and 
Nonparticipant in the Intervention Data 
 
 
 
I used these estimates to plot the fitted individual change trajectories in Figure 5.10. 
These plots reinforce the numeric conclusions just articulated. In comparison to 
nonparticipants, the average participant has a higher score at age 11 and a faster annual rate 
of decline. 
 
5.12.2 Single Parameter Tests for the Fixed Effects 
 
Table 5.13 present’s z-statistics (column 6) and approximate p-values (as superscripts 
in column 4) for testing hypotheses about the fixed effects. I rejected one of the four null 
hypotheses (i.e. γ00), suggesting that each of the remaining parameters (i.e. γ01, γ10 and γ11) did 
not play a role in the story of the program’s effect on students’ emotional symptoms. In 
rejecting (at the .001 level) the null hypotheses for the single level-2 intercept, γ00, I 
concluded that the average nonparticipant had a non-zero emotional symptom score at age 
11, which did not significantly change over time. In retaining the null hypotheses for the two 
Participants 
Non 
Participants 
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level-2 slopes, γ01 and γ11 and level-2 intercept, γ10, I concluded that differences between 
program participants and nonparticipants—in both initial status and annual rates of change—
were not statistically significant. 
5.12.3 Interpreting Estimated Variance Components 
 
Variance components assess the amount of outcome variability left—at either level-1 
or level-2—after fitting the multilevel model. The level-1 residual variance, σε
2
, summarises 
the population variability in an average person’s outcome values around his or her own true 
change trajectory. Its estimate for these data is 1.84, a number that is difficult to evaluate in 
absolute terms.  
The level-2 variance components summarize the between-student variability in 
change trajectories that remains after controlling for predictors (here, PROGRAM). Using the 
matrix notation of equation 5.4, I write: 
                  
          
         
  
 
 
Because hypothesis tests, discussed below, reveal that only one of these elements, σ0
2
, 
is significantly different from 0, it is the only parameter I discuss here. But because I have no 
point of comparison, it is difficult to say whether its value, 2.91, is small or large. All I can 
say is that it quantifies the amount of residual variation in true initial status remaining after 
controlling for program participation. 
 
5.12.4 Single Parameter Tests for the Variance Components 
 
Table 5.13 presents single-parameter hypothesis tests for the model’s four 
variance/covariance components. The first three test the null hypothesis that the population 
variance of the level-1 residuals, σε
2
, is 0, that the population variance of the level-2 residuals 
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for initial status, σ0
2
, is 0 and that the population variance of the level-2 residuals for the 
annual rate of change, σ1
2
, is 0. The last tests whether the covariance between the level-2 
residuals for initial status and annual rates of change, σ01, is 0, indicating whether true initial 
status and true annual rate of change are correlated, after participation in the intervention 
program is accounted for. 
For these data, I rejected three of these null hypotheses (twice at the .001 and .05 
level, respectively). The test for the level-1 residual, on σε
2
, suggested the existence of 
additional outcome variation at level-1, which may be predictable (.001). To explain some of 
this remaining within-person variation, suitable time-varying predictors can be added to the 
model such as the number of books in the student’s home or the amount of parent-child 
interaction to the level-1 sub-model. 
The test for the level-2 residual for initial status, on σ0
2
, suggested the existence of 
additional variation in true initial status, π0i, after accounting for the effects of program 
participation (.001). This again suggested the need for additional predictors, but because this 
was a level-2 variance component (describing residual variation in true initial status), adding 
both time-invariant and time-varying predictors to the multilevel model is possible. 
The test for the level-2 residual variance for true slope, on σ1
2
, suggested the 
existence of additional variation in slope status, π1i, after accounting for the effects of 
program participation (.05). This further suggested the need for additional predictors, but 
because this was a level-2 variance component (describing residual variation in true slope), 
adding both time-invariant and time-varying predictors to the multilevel model is possible. 
I cannot reject the null hypotheses for the remaining variance component. Failure to 
reject the null hypothesis for σ01 indicates that the intercepts and slopes of the individual true 
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change trajectories are uncorrelated—that there is no association between true initial status 
and true annual rates of change (once the effects of PROGRAM are removed).  
 
In summary, the multilevel model includes PROGRAM as a predictor of both initial 
status and change. Interpretation of its four fixed effects are straightforward: (1) the 
estimated initial emotional well-being for the average non-participant was 3.2 (p < .001); (2) 
the estimated differential in initial emotional well-being between program participants and 
non-participants was 0.38 (ns); (3) the estimated rate of change in emotional well-being for 
an average non-participant was -0.14 (ns); and (4) the estimated differential in the rate of 
change in emotional well-being between program participants and non-participants is 
indistinguishable from 0. This model provides answers to the research question, suggesting 
that participants and non-participants are comparable at initial status, however participants’ 
rate of change in emotional well-being improves between ages 11 and 12 but is 
indistinguishable from 0 (ns). 
 
5.13 Summary  
  
 This evaluation of a philosophical COI intervention detected a number of findings 
between participants in the intervention group and the comparison group. Data were 
evaluated at baseline (Time 1), six months later (Time 2) and 12-month after Time 1 (Time 
3). Findings from this study indicate that a philosophical COI was effective in increasing 
reading comprehension among its participants. An interesting finding from this study was 
the students’ interest in maths over time. Through the course of the intervention, participants’ 
interest in maths declined significantly while non-participants continued to demonstrate 
increases in their interest in maths at school. Findings also indicate that participants in a 
philosophical COI surprisingly declined significantly in self-esteem over time while non-
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participants increased in self-esteem over time. However, there were no significant 
differences in pro-social behaviour between both groups.  Although both groups improved in 
emotional well-being over time, there were no significant differences in annual rate of 
change between participants and non-participants for emotional well-being. Gender was 
accounted for in a taxonomy of multilevel models (see Model D in Appendix J), and it was 
determined that the rate of change for gender was not significant among all outcome 
variables of the study. 
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Chapter 6: Discussion 
6.1 Introduction 
 
This study investigated 6
th
 grade students’ reading comprehension, interest in maths, 
self-esteem, pro-social behaviour and emotional well-being, following participation in a 
philosophical COI program, to determine if the change in outcome trajectories over time 
differed by program participation. This chapter first discusses the results of the research and 
an acknowledgement of study limitations and then provides recommendations for practice 
and future research.  
 
6.2 Specific Aim 1 – Effects on Reading Comprehension 
 
The first aim of this study was to test the effectiveness of a philosophical COI 
program for improving scores in sixth grade adolescents’ reading comprehension over one 
year testing (Time 1, Time 2, and Time 3) compared to a comparison group of students who 
did not participate in a philosophical COI program. Data was collected at baseline, six-
month, and twelve-month intervals. The comparison group showed greater scores in reading 
comprehension than the COI group at baseline. The results however, showed that 
philosophical COI participants had significantly greater growth trajectories than 
comparisons, suggesting that the philosophical COI program improved reading 
comprehension for participants in a philosophical COI over one year, faster than it did for 
students in the comparison group. Although students in the philosophical COI had 
significantly lower reading comprehension at age 11 (Time 1), the rate of increased reading 
comprehension over the one year was significant, reaching comparable levels by age 12 
(Time 3) with the comparison group. This suggests that students struggling with reading 
Chadi Youssef – PhD Thesis 
 
202 
comprehension could significantly benefit from participation in a philosophical COI. These 
findings are consistent with the Dyfed County Council (1994) study, which found that 
reading comprehension increased for students exposed to a one-hour session of the 
philosophical COI per week for most (83%) of an academic year. The findings also are in 
line with those of Banks’ (1987) and Yeazells’ (1982) study, which also found that reading 
comprehension improved for students involved in a P4C program. 
These results are not surprising given that students in the philosophical COI engaged 
in a range of activities: from talking, questioning and listening to writing, reading and 
drawing (Pardales & Girod, 2006). The link between ‘thinking’ and ‘comprehension’ could 
be the reason for these findings. The talking, questioning and listening, during the 
philosophical COI, interwoven with these other activities, could have aided reading 
comprehension as the program involved conversations that were ultimately and intrinsically 
linked with thinking (Lipman, 1993a). The philosophical COI further involved conversations 
that reflected individual student opinions and perspectives as well as the more considered and 
reflective thinking that required the students to scrutinise and evaluate a range of viewpoints, 
leading to deeper understanding in reading (Lipman, 2003). Students in the philosophical 
COI engaged, not only in the first-order inquiry into the subject matter in question, but in the 
second-order inquiry which monitors, reflects upon and scrutinises the thinking processes 
being used at the first level (Lipman, 1993a, 1993b, 2003). 
Such processes are believed to be part and parcel of the care and trust that are integral 
to the COI (Splitter & Sharp, 1995), thus pushing for more in-depth thinking on the part of 
the students, increasing the ability to comprehend, in general. It appears that by engaging in a 
philosophical COI, students are given the opportunity to consider and evaluate a range of 
view points and considerations from other students in the COI. This process seems to 
enhance factors associated with comprehension, in general, and in this case, reading 
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comprehension. The processes that are involved when students are engaged in a 
philosophical COI seem to be transferable to reading comprehension. In regard to the 
relationship between thought and language, students in the COI initially use language solely 
as a communicative tool and explore philosophical concepts. Over time, students in a 
philosophical COI examine, analyse and build deeper understandings and these skills appear 
to be transferrable to other skills such as reading comprehension.  
It could be that philosophical COI approaches give prominence to the interrogation or 
querying of text in search of underlying arguments, assumptions, world views, or beliefs, in 
essence produce within the student, what Wade, Thompson and Watkins (1994) refer to as a 
critical analytic stance. This stance encourages a discussion in which the reader’s querying 
mind is engaged, prompting them to ask questions, and prompting a more subjective, critical 
response toward the text. It is believed that this progression leads to the enhancement of 
students’ reading comprehension abilities. It is important to note, however, the possibility 
that the use of the philosophical COI may also be more potent for students of below average 
ability than for students of average or above average ability, possibly due to the fact that 
students of higher ability levels already possess the skills needed to comprehend narrative 
text, but this would need to be explored further in future research. 
6.3 Specific Aim 2 – Effects on Interest in Maths 
 
 The second aim of this study was to test the effectiveness of the philosophical COI for 
improving interest in maths scores in 6
th
 grade adolescents’ over one year. At baseline (Time 
1), both students in the philosophical COI and students in the comparison group were 
comparable in their interest in maths. The interest in maths of both groups of students was 
inversely related over time. That is, students in the comparison group made steady increases 
in interest in maths over time, while students in the philosophical COI declined in their 
interest in maths. The rate of the trajectory for students in the philosophical COI was 
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inversely faster than students in the comparison group, with a trajectory that was negative in 
trend. 
 Although the average student in the comparison group increased 0.93 points (ns) in 
interest in maths, the average student in the philosophical COI significantly declined -1.50 
points in interest in maths. The interest in maths of both groups of students increased at a 
rate that was in approximate inverse proportion to one another, that is; the interest in maths 
of students in the comparison group steadily increased over time, indicting a trajectory of 
positive, but non-significant growth in interest in maths, in general. Thus, it is concluded that 
differences between students in the philosophical COI and students in the comparison 
group—in annual rates of change—are statistically significant. Exposure to a philosophical 
COI appears to have a significant and negative effect on 6
th
 grade student’s growth in interest 
in maths. These results suggest that the philosophical COI was not only ineffective in 
increasing students’ interest in maths over one year, but instead, reduced the students’ 
interest in maths significantly. 
This result is somewhat difficult to explain. The result is contrary to Daniel, 
LaFortune, Pallascio and Schleifer’s (1999) investigation, which found that students exposed 
to the COI were more interested in maths. However, these studies which saw an 
improvement in students’ maths interest used a mathematical COI and not a philosophical 
COI (Daniel, 1994; English, 1993; Lafortune, Daniel, Pallascio, & Sykes, 1995; Lafortune, 
Daniel, Mongeau, & Pallascio, 2002; Smith 1995), which would have allowed students to 
exchange dialogue on mathematical and meta-mathematical matters. It is important to note 
that the philosophical COI and mathematical COI are not comparable, in the sense that the 
content and material covered are different, although the method is the same. Specifically, 
student engagement in a mathematical COI, by which dialogue on philosophical content is 
replaced by dialogue on mathematical content, may moderate levels of students’ interest in 
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maths more effectively and positively, and would be expected to produce different interest in 
maths results to that found under the current study. It would seem therefore, that both the 
content of the COI, as well as the method, influences students’ interest in maths. 
 As suggested by Smith (1995), not providing children opportunities to work towards 
making mathematical meanings through dialogue, may be denying them the opportunity to 
appropriate those genres of text which incorporate mathematical meanings, and that the act 
of participating in discussions compels students to communicate mathematically both 
verbalising their own (often partially formed) ideas, and reconstructing in their own words 
ideas that other people have proposed. While the role of the philosophical COI in 
‘specifically’ (sic) affecting interest in maths is unknown, these current results suggest that 
exposure to a ‘philosophical’ COI, alone, may have adverse effects on the annual rate of 
interest in maths among 6
th
 grade students. Why this is so, is difficult to explain. Perhaps 
time spent facilitating the COI subtracted time that could have otherwise been devoted to 
maths lessons, resulting in the teaching of ‘basic’ maths only. As Knight and Collins (2010) 
report, one of the greatest reluctances of teachers to adopt philosophy was their concern that 
time devoted to “the curriculum” would be usurped by discussions about abstract ideas. 
Perhaps it was time spent on philosophising on philosophical topics in the COI that was 
detrimental to students’ interest in maths, in general.  
 It could also be that these previous studies failed to conduct the appropriate statistical 
analysis and failed to correct for autocorrelation inherent in studies where clustering is 
present. This suggests that studies where nesting was ignored, have as a result, not been 
measuring the differences properly. The results from these previous studies, therefore, may 
not be a true picture of differences between the groups than what otherwise may have been 
found had multilevel modelling techniques been used. These studies may have had 
observations that were nested within students. Without modelling to control for the nesting 
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effect of observations within students, a higher probability of making a Type I error exists.  
This result could also be explained by strength of treatment. Yeaton and Sechrest 
(1981), in their classic article, discussed intervention effectiveness in terms of two 
constructs: integrity of implementation and strength of treatment. The concept stems from a 
set of alternative treatments designed to produce the same desired outcome. The best 
examples of strength of treatment are pharmacological interventions, where dose is a highly 
useful dimension of strength of treatment. A larger dose compared to a smaller one may yield 
a desired outcome faster, more completely, and with fewer side effects. In pharmacology, a 
larger dose often means more of the active ingredient; however, it may also mean ‘overdose’ 
and a very bad outcome. In the same vein, a larger dose of the philosophical COI program 
may constitute as an overdose (Yeaton & Sechrest 1981), which may also explain the decline 
in students’ interest in maths. 
Another explanation could be that teachers who instigated the philosophical COI 
program could have been more interested in discussing philosophy and teaching reading and 
perhaps not so interested in mathematics. Only future research which looked more closely at 
teacher/facilitator characteristics could answer this. 
6.4 Specific Aim 3 – Effects on Self-Esteem 
 
 The third aim of this study was to test the effectiveness of the philosophical COI for 
improving scores in 6
th
 grade students’ self-esteem over one year compared to a comparison 
group. Both groups were comparable in their self-esteem scores at the beginning of the study. 
Students exposed to a philosophical COI, however, experienced a significant decrease in self-
esteem over one year, while students in the comparison group significantly improved in self-
esteem. These results suggest that the philosophical COI was not only ineffective in 
increasing self-esteem among program participants, but actually decreased their self-esteem.  
 The current results are in contrast to other studies such as Sasseville (1994), which 
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showed that the COI significantly improved students’ self-esteem compared to controls. 
Sasseville (1994), did, however, note that the largest gains in self-esteem were with students 
with the lowest pre-test self-esteem, while those with high self-esteem at pre-test, actually 
showed a relative loss compared with the controls. This could have been because the students 
with low-self esteem were involved in the COI more than students with high self-esteem. 
Others, however, such as Lane and Jones (1986) have shown that individuals with high self-
esteem are more likely to assume active roles in social groups and to express their views 
frequently and effectively, and that students' feelings about themselves affect their classroom 
performance and academic achievement (Amini, 2004; Marsh & O’Mara, 2008). Gazzard 
also suggested that when children cannot make decisions, they are prone to falling deeper 
into the pit of low self-esteem. It could be that the COI process is detrimental to the self-
esteem of students, irrespective of baseline self-esteem levels, who do not take part in the 
COI, and therefore it is incumbent on the facilitator to engage all students in the COI, and not 
just allow a ‘few’ to dominate. 
 The current findings were also inconsistent with LaFortune et al.’s (2002) study of the 
philosophical COI on self-esteem in which they found no differences in self-esteem between 
the experimental group and the control group. Contrary to the ideas forwarded by some (e.g., 
Glaser, 1992; Portelli & Reed, 1995), participating in a philosophical COI does not appear to 
enable all students in such a program to develop an improved self-esteem or even to keep 
their level of self-esteem. According to the findings of the current research, and contrary to 
the findings of Phillips (1996), exposure to the philosophical COI could even work against 
the development of self-esteem. Perhaps there may be certain contradictions between 
promoting the development of self-esteem and promoting intellectual skills such as rigour 
and intellectual honesty. 
 In line with Phillips (1996), it could be argued that students can develop a positive self-
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esteem, but only insofar as their ideas match those of the majority and are approved by their 
teacher and peers. Philips specifies that if students are placed in a COI where the focus is on 
the development of complex thinking skills, they are necessarily confronted with situations in 
which their ideas are contradicted, their justifications are challenged, and their arguments are 
undone. To ensure positive development of student self-esteem, Daniel, Lafortune, Pallascio 
and Schleifer (1999) suggest that students must consciously link success to surpassing 
oneself in a cooperative context, rather than surpassing others in a competitive verbal 
sparring match. Perhaps the way the COI was facilitated by the teachers allowed only the 
more confident speakers to engage in this discussion and thus students with low self-esteem 
felt even worse. 
 Portelli and Reed (1995) have posited that the development of self-esteem relates to the 
respect of coming to value the self. This may not be possible after one-year exposure to a 
philosophical COI but may possibly occur after many years exposure to such a program. 
Portelli and Reed (1995) state that it is this aspect that contributes to an understanding of 
how a philosophical COI helps to develop self-esteem. The philosophical COI presents itself 
both as an ideal to be sought and as a means for developing philosophical activity. It is a 
continually evolving process in which the student may come to recognise and develop 
personal skills and abilities both for thought and for action. It would seem that the COI could 
be a potential platform for developing self-esteem but it is concerning if in fact it has the 
opposite effect. 
 There are a number of skills that students are expected to develop when collaborating 
in a philosophical COI. Some of these involve accepting corrections by peers willingly, the 
ability to listen to others attentively, the ability to take another students’ ideas and view 
points seriously, the ability to build on another’s ideas, the students’ ability to develop their 
own ideas without fear of rebuff or humiliation from peers, just to mention a few. It is not 
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difficult to see how these relate to the development of self-esteem (Denissen, Penke, Schmitt 
& van Aken, 2008). However, there are other aspects of how the philosophical COI program 
is delivered which greatly influences the development of self-esteem, such as the 
development of confidence and an atmosphere of collaboration, the encouragement and self-
correction and correction of others, the furthering of autonomy and the capacity to think for 
oneself, and the increasing of psychological visibility (Branden, 1993) and reinforcement of 
self-esteem through feedback. Perhaps, the philosophical COI program was not implemented 
with a high level of integrity in this regard (Hagermoser & Kratochwill, 2009a. 2009b; 
Topping & Trickey, 2007b). It may have been that the skills described above, which are 
required to positively affect self-esteem among philosophical COI participants, were not 
adequately implemented, and could account for the decrease in self-esteem in the current 
study. This may have been possible as there was no coaching available for these teachers 
while they were conducting the COI. 
 As illustrated in the fidelity measures used in the current study, it was observed that 
many students, at times, during the observations of the philosophical COI, that some students 
suffered to a greater or lesser extent from ‘psychological invisibility’, whereby students felt 
that they were not being seen or heard, nor listened to or understood, and in some cases were 
not treated well or respected. This relates to what is also known as psychological visibility, 
whereby students have a need and natural desire to be seen and heard, to be listened to and 
understood, to be treated well and ultimately to be respected (Paton, 1993; Thomas, 1993). It 
may be that when psychological invisibility occurs, students’ self-esteem and confidence may 
come under attack. For example, using the transcripts in the current study one facilitator asks 
the students in the COI “hands up if you agree with Emily?”, and no student put up their 
hands in support of Emily. The teacher then follows up with another student “do you know 
what's going on?”, a student remarks “no”, the teacher then says “okay so just say “I don't 
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have a clue what's going on””, the student then resentfully complies and mischievously 
remarks “I don't have a clue what's going on”, this is then followed by student laughter 
within the COI. These kinds of occurrences took place frequently while observing the COI’s 
and may have accounted for the unusual results found on self-esteem. The findings suggest 
that there was either a lack of adequate teacher training in facilitating the philosophical COI 
or matters associated with the integrity of the program and the way in which it was being 
implemented and maintained. 
 Another important concept to draw on is that of autonomy. It is suggested that 
autonomy is deeply connected to the development of self-esteem and can be defined as the 
capacity for both thinking and acting for oneself, and the possibility of becoming a master of 
one’s own life and of becoming in charge of one’s own future. Being autonomous also 
implies being able to choose for oneself, knowing why one makes certain choices and being 
able to find them rationally. Being autonomous implies possessing a rational and conscious 
basis for one’s actions and guiding oneself by knowledge and by critical and autonomous 
behaviour. This autonomy may have been lacking in the observed philosophical COI in 
which the current study explored. It is suggested that as the degree of student responsibility 
increases, so too should their self-esteem. However, the students in the current study were 
only 11 years-old. Perhaps it is difficult for teachers to allow students of this age the required 
autonomy to facilitate an increase in their self-esteem. Other factors, which may have 
influenced the current results on self-esteem, may depend on others and the social world 
within which students are continually interacting. Students may believe themselves to be a 
certain way once they observe their peers’ reactions to them. Namely, their ‘self’ becomes a 
‘reflected self’, seeing him or herself as they are perceived by others. The student within the 
philosophical COI may develop internalisation of their own image, as created by others. 
Internalisation is defined in psychoanalysis, as the absorbing of a relationship into one’s own 
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mental apparatus (Coleman, 2003). A student with high self-esteem, however, is used to 
having his or her thoughts recognised and accepted. Therefore, the acceptance of the student 
by the teacher and the recognition of the value of his/her thoughts or emotions become 
essential in an education for self-esteem. It was noted at times by the researcher that teachers 
allowed only the confident students the chance to discuss and debate with other confident 
peers, and the chance to express their own opinions more readily. The true effects of 
‘debating with one's peers’ are far reaching and more research is needed in this area. Some 
students in the process, who already have low self-esteem, may feel a sense of confrontation. 
These negative reactions from students point to significant weaknesses in the functioning of 
the community of inquiry and the discussions going around in circles due to the lack of 
discipline in participants. It is suggested that the teacher's role in building a strong, self-
disciplined COI is vital to the success of the philosophical COI program and to the 
enhancement of self-esteem across all student participants. 
 In the COI a series of techniques, elements and skills, for example, coherency, 
consistency, objectivity, good reasoning and justification, part-whole relations, true and false 
syllogisms and inferences, are supposed to be developed, which allow a good exchange of 
ideas, opinions and hence communication. The acquisition of these should allow students to 
gain confidence in their own opinions and ideas, and in their ability to think and judge, with a 
consequent increase in their self-esteem. These developments should allow students to 
acquire self-respect and self-esteem when they think they have the respect of their peers. 
Consequently, a philosophical COI program which aims to encourage students to adopt a 
particular set of values should do so by converting the classroom into a COI in which the 
group as a whole inquires into value problems and arrives at their conclusions together. One 
of the dominant features that were discovered during the observations of the philosophical 
COI across the intervention schools was that this goal was seldom achieved. This could be 
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partly explained due to the intervention being operative for only one year and the process of 
‘arriving at their conclusions together’ may take longer to achieve as the COI further 
develops. It could be that these students are too young for the emergence of these outcomes. 
It could be that the COI was not implemented as intended with too much teacher input and 
the teacher’s encouragement to participate was provided to only highly verbal, academic 
students who already had high self-esteem. As Lipman (2003) points out, one of the most 
important advantages of converting the classroom into a COI is that the students that make 
up the COI not only become conscious of their own thinking but also begin looking for and 
correcting each other’s methods and procedures, which requires collaboration and an equal 
amount of input from all students within the COI and not just a few. Consequently, as each 
student internalises the methodology of the COI as a whole, each student is able to become 
self-correcting in his or her own thinking. Perhaps, however, one-hour a week may not really 
be enough to convert the classroom but rather is perceived by the students as ‘just another 
lesson’. 
Research studies across multiple disciplines have consistently demonstrated that 
interventions, like the philosophical COI, are rarely implemented as designed and, crucially, 
that variability in implementation is related to variability in the achievement of expected 
outcomes (Wilson, Lipsey, & Derzon, 2003), in this case, self-esteem. The ineffectiveness of 
the philosophical COI on self-esteem, for example, may be attributed to a failure to 
implement the philosophical COI program with fidelity, that is, as prescribed by the program 
developers (Elliott & Mihalic, 2004; Raudenbush, 2008); this can be due either to barriers to 
implementation or to intentional local adaptations. Increasingly, however, researchers are 
suggesting that it may be a complex mix of both fidelity and adaptation that contributes to 
the effectiveness of an intervention rather than fidelity alone, and that this ‘mix’ is influenced 
by the interaction of multiple factors at program, implementer and organisational level 
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(Durlak & DuPre, 2008; Humphrey, Lendrum, & Wigelsworth, 2010; Lendrum, 2010). There 
is, as yet, limited understanding of how these factors interact to influence philosophical COI 
implementation (Durlak & DuPre, 2008) and the achievement of outcomes, especially on 
self-esteem.  
 In the current study, an interaction with one facilitator in particular, revealed a lack of 
understanding of the purpose and pragmatics of the COI when asked, “What are your 
impressions of the community of inquiry?”, the facilitator responded by saying “can you 
explain what you mean by the community of inquiry?” This reflected to the interviewer, a 
serious lack of teacher training for effectively conducting a COI. Furthermore when asked 
“Are you satisfied with the degree to which you ‘play’ the role of Socrates during the 
community of inquiry?” the facilitator responded by asking “Can you explain more of 
Socrates to me?..... (Interviewer: Socrates was a philosopher… So you haven't come across 
him before?), “I have at high school and university but what do you mean by the ‘role of 
Socrates’”?.... (Interviewer: the Socratic method, so, for example, the questioning types that 
you might facilitate in the classroom). This particular facilitator demonstrated some serious 
confusion over the basic processes and purposes that underpinned the COI. 
Information about COI implementation is not only important for formative reasons 
such as improving program design, it is also critical for summative evaluations, and may be 
particularly important for the interpretation of impact data in randomised control trials and 
the avoidance of a Type III error (Dobson & Cook, 1980), that is, the inaccurate attribution 
of the cause of results. For example, if a program in the treatment condition fails to achieve 
the expected outcomes, which may be suspected for the current results of self-esteem, this 
may be due to either program or implementation failure (Raudenbush, 2008); if 
implementation has not been examined, however, poor outcomes, such as that found for self 
esteem in the current study, may be incorrectly attributed to an inaccurate theory of change, 
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rather than the omission of critical components, with the result that an effective COI program 
may be abandoned prematurely or without due cause (Dane & Schneider, 1998; Durlak, 
1998). Conversely, if the outcome of positive self-esteem was achieved as some previous 
research has suggested, it cannot be assumed that this was as a direct result of the 
intervention rather than other contextual factors if it has not been confirmed that the program 
was implemented as intended (Gresham, 2009). Implementation data are thus needed for the 
interpretation of both positive and negative outcome data (Durlak, 1998). 
6.5 Specific Aim 4 – Effects on Pro-Social Behaviour 
 
 The fourth aim of this study was to test the effectiveness of the philosophical COI for 
improving pro-social behaviour scores in 6
th
 grade students’ over one year observations 
compared to a comparison group. The baseline pro-social behaviour means of both groups 
were similar (7.65 for non participants and 7.73 for participants) and are considered to be 
average and unlikely to be clinically significant (6-10 = close to average, clinically 
significant problems unlikely; 5 = slightly low, may reflect clinically significant problems; 0-
4 = low, substantial risk of clinically significant problems).  
 Both students in the philosophical COI and students in the comparison group 
marginally increased in pro-social behaviour over the one year investigation. It was 
concluded, however, that the differences between students in the philosophical COI and 
students in the comparison group—in annual rates of change—were not statistically 
significant, with both groups maintaining a near identical, but slightly increasing trajectory in 
pro-social behaviour. Exposure to a philosophical COI appears to have no effect on 
participants pro-social behaviour compared to the pro-social behaviour of a comparison 
group.  
 These findings are consistent with the results found by Haas (1980), Schleifer and 
Poirier (1996), McDermott and Fox (2001) Tangen and Campbell (2010) and Trickey and 
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Topping (2006) in that the philosophical COI did not demonstrate success in significantly 
increasing pro-social behaviours among this sample. This was surprising given some of the 
literature that described the benefits of philosophical COI programs on students’ pro-social 
behaviour (see Chapter 3). The current findings on pro-social behaviour concurred with those 
of Trickey and Topping (2006) who also found that on a scale for teacher observation of 
student social skills in problematic situations, a random sample of experimental students 
gained no more than controls overall.  
 Given the complexity of the development of pro-social behaviour among students, it is 
difficult to argue that such a program, over just one year, can alone, affect levels of pro-
social behaviour. It has been suggested that the philosophical COI’s dialogically driven 
group setting offers students precisely the forum that allows students to benefit from social 
interaction with their fellow participants and engage concepts collectively. Students are 
social and cultural beings who learn through interactions with others and that ideas that are 
generated during the socio-cultural exchange are reflected upon, cognitively accommodated 
and then internalised. It is believed that through this process students learn to think for 
themselves. Lipman makes a clear distinction between conversation and dialogue, suggesting 
that a conversation involves stability while dialogues involve instability (Lipman, 2003). A 
conversation involves turn taking, but the turn taking neither advances nor enriches the 
conversation. On the other hand, a dialogue manifests instability, which represents a series of 
arguments and counter-arguments that continually propel the dialogue forward. In regard to 
the current results on pro-social behaviour in the current sample, and in line with the analysis 
by Daniel et al. (2000), it is suggested that the students in the current sample may require, at 
least, more than one year to enter into the community of philosophical inquiry and to 
experiment with the dialectical argumentation and that pro-social behaviour, as an end, 
would develop effectively in the medium to long-term, perhaps commencing even beyond 
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one year of exposure to the philosophical COI.  
 The philosophical COI aims to play a central role in establishing and nurturing 
dispositions. The COI aims to serve as the vehicle that facilitates the way in which the 
community sets acceptable parameters for social interaction. The objective is for students, to 
learn, for example, to acknowledge the opinions of other students, respect the rights of others 
to be heard in a fair and equitable manner and entertain multiple perspectives. Therefore, the 
COI and social interaction, together, aim to constitute good inquiry. Engaging effectively in a 
COI aims to not just be a way for students to explore concepts in a deeper, more meaningful 
way, but to become the way that students learn to behave toward one another. This has 
significant implications for successful bullying interventions and pro-social behaviour, in 
general, since engaging effectively in a COI requires a commitment to the dialogue and its 
participants. Engaging in a deeper, more meaningful exploration of issues underlying 
aggression, for example, implies more than just the act of dialogic inquiry but necessarily 
includes social attributes, such as fairness and respect. Some of these dispositions, however, 
may have been lacking during the one-year COI intervention.  
 The processes of inquiry and dialogue in the philosophical COI, therefore, seem to be 
insufficient if a sensitivity toward, and understanding of another student’s values, interests 
and beliefs is absent (Lipman, Sharp, & Oscanyan, 1980), which may have been the case for 
current study in regard to pro-social behaviour. The philosophical COI aims and encourages 
students to understand and practice what is involved in violence reduction and peace 
development, which are aspects of pro-sociality. The need to care about the ‘thinking’ 
process should ideally empower students to establish a value system, which leads them 
toward making sound and compassionate value judgments (Lipman, 2003), leading to higher 
and more effective pro-social behaviours. 
O’Donnell (2008) and Durlak (1998) argue that the study of implementation during 
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efficacy trials such as those of Lipman’s earlier experimental work on P4C, is critical for 
confirming that key program components and processes have been implemented. This 
enables links to be made between the outcomes achieved and the intervention as designed, 
examining program theory and establishing internal and construct validity. It may also 
potentially facilitate the identification of critical and nonessential components and explain 
why COI programs succeed or fail (O’Donnell, 2008), thus examining the underlying theory 
of change and informing program modifications and improvements (Greenberg, 
Domitrovich, Gracyk, & Zins, 2005). 
Philosophical COI facilitators may generally be unable to replicate the favourable 
conditions and access the technical expertise and resources that were available to researchers 
and program designers at efficacy stage, such as that found in the early development of P4C 
In the 1960’s (Greenberg et al., 2005; Hallfors & Godette, 2002) and so fail to achieve the 
same levels and quality of implementation (Durlak & DuPre 2008). This has obvious 
implications for the success of COI interventions when broadly disseminated and the focus 
during ‘effectiveness trials’ is to determine how successful outcomes may be achieved when 
COI interventions are delivered in diverse settings (Dusenbury et al., 2005; Greenberg et al., 
2005). Effectiveness trials, such as those in the 1960’s which were conducted by Lipman 
himself, are typically conducted in a limited number of natural settings, using just the staff 
and resources that would normally be available (Dane & Schneider, 1998). The examination 
of the processes of implementation in COI settings and the identification of factors that lead 
to variability in the quality of implementation may impact upon the achievement of intended 
outcomes (Durlak, 1998; Greenberg et al., 2005), this may have been the case for the current 
findings in pro-social behaviours for students in the COI.  
It may be argued, however, that effective implementation requires more than just the 
faithful replication of the philosophical COI program components (Berman & McLaughlin, 
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1976; Domitrovich & Greenberg, 2000) and the most serious potential threat to the 
effectiveness of an intervention may thus be the quality of implementation (Dusenbury et al., 
2005; Cross et al., 2010). Domitrovich et al. (2008) describe implementation quality as ‘the 
discrepancy between what is planned and what is actually delivered when an intervention is 
conducted’ (p. 7) whilst Dusenbury et al. (2005) operationalise it as a combination of 
adherence, participant engagement and program adaptation to ensure congruence with 
participants’ needs. Teachers’ characteristics and attitudes are seen by both as influencing the 
quality of COI delivery, and it is likely that a lack of congruence between a facilitator’s 
beliefs and the philosophical COI program’s underlying theory, aims or principles is likely to 
affect adversely the quality of delivery (Humphrey et al., 2010; Lendrum, 2010; Raynor & 
Vanstone, 1996). 
6.6 Specific Aim 5 – Effects on Emotional Well-Being 
 
 The fifth aim of this study was to test the effectiveness of the philosophical COI for 
improving emotional well-being scores in 6
th
 grade students’ over one year’s observations 
compared to a comparison group. Both groups were comparable at the baseline measure. 
According to the Self Description Questionnaire-scores interpretation, the means of both 
groups (3.20 for students in the comparison group and 3.58 for students in the philosophical 
COI) are considered to be average and unlikely to be clinically significant (0-5 = average, 
unlikely to be clinically significant; 6 = slightly raised, may reflect clinically significant 
problems; 5-10 = high, substantial risk of clinically significant problems).  
 The emotional well-being for the students in the philosophical COI appears to increase 
faster than for students in the comparison group (lower scores indicate better emotional well-
being), but this was only marginal as the parameter for the slope was not significant but 
approached significance. The emotional well-being scores of both groups of students 
decreased (sic) over time (i.e. improved), indicting a trajectory towards better emotional 
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well-being, with students in the philosophical COI showing a marginally greater slope. 
However, these gains were not significantly different from each other. Exposure to a 
philosophical COI program appears to have no effect on emotional well-being on 
philosophical COI participants compared to a comparison group. Although Gazzard (2001) 
made the claim that a philosophical COI has a lot to offer those interested in improving the 
way they relate emotionally to the world around them, and although Dawid (2005) found that 
student’s emotional intelligence significantly increased after one year, the findings in the 
current study suggest that this was not the case in this sample. 
 These findings are in contrast to Gazzard’s (2001) assertion that when children 
experience a difficult emotion, exposure to a philosophical COI could help them find a way 
to develop thoughts and behaviours that strengthen the messages from the "left hemisphere to 
the emotional centre" (p. 47). Further, that there is a possibility for the child to develop 
emotional flexibility if the child has experience that comes from 'ah-ha' moments, which 
comes from seeing things in a different way and understanding them that way. Gazzard 
(2001) also argued that cognitively rich environments, such as the philosophical COI, could 
be provided for the child very early on in life, especially at the times of emotional difficulty, 
and that from this experience, perhaps therapeutic efforts to retrain the mind in later life 
could be reduced, if not eliminated.  
 Students within a philosophical COI are said to benefit from the social and 
interpersonal interactions it promotes, and learn how to better get along with others by being 
engaged week after week in dialogue with their peers about things that are important to them. 
It is said that students learn tolerance for others’ beliefs and opinions by being exposed to 
and understanding the rationale behind them, leading to a ‘warmth’ or ‘affiliation’ among 
students within the philosophical COI, thereby experiencing the emotional bonds that emerge 
from a shared commitment to the COI. It is suggested that involving these characteristics, has 
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a lot to offer the development of emotional well-being. However, in regard to the current 
results on emotional well-being in the current sample, it is suggested that the students in the 
current sample may require, at least, more than one year to enter into the community of 
philosophical inquiry and to experiment with the dialectical argumentation and that increased 
emotional well-being, as an end, would develop effectively in the medium to long-term, 
reaching significance perhaps beyond one year of exposure to a philosophical COI for 6
th
 
grade students commencing such a program.  
 The study of P4C implementation at effectiveness stage, which was conducted by 
Lipman in the 1960’s, was important for understanding which program components were 
critical and how they worked and interacted within the constraints of the settings at that time. 
COI implementation variability, as found in the current study (see Chapter 5, section 5.3), 
was inevitable, partly due to contextual characteristics, and in order to have determined what 
worked, for whom and in what circumstances (Pawson & Tilley, 2004). As such, COI 
facilitators need to be fully aware of the contribution of different components to the 
achievement of emotional well-being and thus their relative significance. This includes 
exploring whether the target audience, in this case the students in the COI, can be reached 
(Greenberg et al., 2005), how students and facilitators respond to the intervention, how and 
why adaptations or modifications are made and the potential impact of these changes on the 
achievement of outcomes.  
Ozer, Wanis and Bazell (2009) reported that many teachers experienced a conflict 
between the need to teach effectively and the need to deliver the curriculum as intended, 
making adaptations such as the inclusion of more interactive and experiential learning 
opportunities for pedagogical reasons. These included adjustments to the structure of 
activities in a lesson, for example changing individual activities into group work, and the 
integration of real-life experiences into the curriculum. Dusenbury et al.’s (2005) assessment 
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of the quality of implementation of the Life Skills Training (LST) identified that teachers 
varied in adherence to the curriculum, implementing on average 65% of teaching objectives 
and 58% of main objectives. All the teachers made adaptations and, although many of these 
were intended to improve the relevance of curricula, in practice changes such as the addition 
of supplementary resources often prevented the complete delivery of a prescribed lesson. 
Independent observers noted that more negative than positive changes were made and a 
negative correlation between observers’ and teachers’ counts of changes suggested that the 
latter were not always aware of their adaptations.  
 Although supporters of the fidelity argument may view teachers’ adaptations as 
‘implementation failure’ (Durlak & DuPre, 2008) they are not necessarily detrimental to the 
achievement of outcomes and may even be potentially beneficial, improving sustainability 
and effectiveness (Berman & McLaughlin, 1976; O’Donnell, 2008), supporting congruence 
between program and setting (Greenberg et al., 2005), and facilitating implementation 
(Rogers, 2003). Blakely et al. (1987) found that although adaptations may be effective, a 
distinction should be made between ‘adaptation’ and ‘lack of fidelity’. The omission of 
program components was viewed as ‘lack of fidelity’ whilst ‘adaptations’ were of two types: 
novel additions to the program or modifications and changes to existing components. 
Although it was concluded that greater fidelity contributed to better outcomes, local 
adaptations in the form of additions were also found to add to effectiveness (Blakely et al. 
(1987).   
 Modifications were not related to effectiveness, however, and the authors argued that 
the greater the number of modifications, the higher the risk that critical components might be 
changed, resulting in a loss of impact. For example, when interviewed with the question 
“How did your initial visions of the philosophical COI program compare to what is actually 
happening now in the program? One facilitator answered by saying “Um… that's a really 
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good question, I guess I see a lot of potential in the program, so I probably adapt it a little 
bit to suit what’s happening with the kids at the time, and that's probably, that's the main 
difference between what I initially planned and changed because of where the kids were at”. 
Another facilitator answers the same question by saying “Um…yes….initially I was rigid 
with the structure, I’d read a story, then dissected it, then thought of a theme, sometimes I 
would bypass the story and say “hey, what happened on the weekend?”, I don’t always feel 
like I have to read the story”.  
 Furthermore, when asked the question “Have you made any adaptations to the 
program? What adaptations have you made? Why?” another facilitator answers by saying “I 
think just doing it ‘off the cuff’ when I've needed to would be you know…., to say, instead of 
saying “okay it needs to be a 45 min. or 30 min. session” the adaptation I would've made 
would've been to say “we need a quick 10 min. discussion” and have the kids to be able to 
hopefully input, so… That's about the only adaptation”. Another facilitator answers the same 
question by saying “I guess if we are looking at…I guess the implementation, this is the first 
time in the school that its being used, so we are changing…we are experimenting. The 
sequence of lessons that will run may vary from one topic to another, the skill 
implementation has been markedly different to what would be expected in the school that’s 
ran the program for some time. So the kids have sort of had a crash course, and they’ve 
jumped along from here to there.” Furthermore, another facilitator answers the same 
question this way “no, I'm basically following it as it's done, purely again as I’m only 2nd 
year out of university and I don't really have that personal knowledge yet to be able to adapt 
it.”…. However, when followed with the question “Do you plan to use this program next 
year? How? (Whole thing? Pieces?)”, the same facilitator goes on to state “yes, definitely, 
the same system I've been doing this year, probably, but I think hopefully next year I'll have a 
bit more confidence to be able to manipulate it a little bit and then adapt it as I need.” Thus, 
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research suggests that although elements of an intervention critical to the achievement of 
outcomes should be implemented with fidelity, local adaptations that may enhance 
ownership and commitment or support ‘goodness-of-fit’ between a program and its setting 
may or may not be beneficial.  
6.7 Limitations and Strengths 
6.7.1 Self report data 
 
 All data used for this study were self-report, except for the TORCH, and therefore the 
accuracy or veracity of responses cannot be ensured. However, any such doubt can be 
eliminated by the argument that, due to the presence of the comparison group, all students’ 
self-report latent tendencies were in fact comparable and does not necessarily present as a 
serious limitation. Given the sensitivity of some questions, however, the validity of responses 
may have been impaired by the influence of social desirability, or experimenter effects. In 
light of these facts, it is necessary to acknowledge the use of self-report data as a possible 
limitation of this study. Although these challenges remain ubiquitous threats to acquiring 
valid and accurate data, several measures were performed to improve the quality of responses 
provided. First, participants in this study were not identified by name or any distinguishing 
characteristic, but instead by identification numbers. This was done to ensure that the 
identities of study participants remained confidential and that their survey responses were not 
linked to their names. Additionally, the study was a quasi-experimental study as random 
allocation to the program was not possible. It could be that differences in initial status and 
slope trajectory are due to characteristic differences between groups rather than any effect 
that the intervention might be having which were not included as predictors in the current 
model. This was minimised however by matching the comparison group on SES. Lastly, The 
results of the outcomes of the study were based on self-reported indicators. This is important 
to consider in the interpretation of the results. In addition, the implementation of the COI 
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needs to be considered also when interpreting the results from the self reported outcomes. 
 
6.7.2 Threats to external validity 
 
 Results from this study may not be generalisable to other populations because the 
program is exclusively addressed in the Australian context of philosophy for children. The 
results may not generalise to other racial/ethnic populations, children of differing 
socioeconomic status, or children of different age groups. Furthermore, the study was 
conducted in the southeast region of Queensland, Australia. The results of this study may not 
be transferable to other geographic locations. 
The challenges inherent in the measurement of implementation have implications for 
the synthesis of findings from across philosophical COI studies. There are no studies that 
measure all aspects of fidelity and those that do typically use different definitions and 
measures, thus limiting the potential for cross-study comparisons and generalisability. 
Although the measurement of all aspects of fidelity within an intervention and the 
standardisation of measures across studies has been suggested to partially counter these 
difficulties (Dane & Schneider 1998; O’Donnell, 2008), this presents several challenges and 
raises issues of validity. The wide variability between interventions suggests that 
standardised measures would not be relevant to all, whilst the uniqueness of individual 
programs implies that valid fidelity criteria may only be derived from specific program 
theory (O’Donnell, 2008).  
For example, a recent multi-site study of the efficacy of seven different school-based 
social and character development interventions in the USA (Social and Character 
Development Research Consortium, 2010) is possibly the first major trial to attempt to 
‘merge’ program-specific implementation benchmarks to allow standardised measurement of 
implementation. Interestingly, this study primarily found detrimental associations between 
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low fidelity and outcomes rather than positive associations between increased fidelity and 
outcomes. However, the methods used in this study have been called into question by some 
experts (e.g., Durlak et al., 2011), perhaps suggesting that we are still some way from 
achieving widely acceptable standardised measures of implementation of the philosophical 
COI. 
There are three important aspects of validity that relate to the philosophical COI 
program: internal, external and construct validity. Internal validity of the philosophical COI 
program is threatened when there is a trend of increasing non-adherence to COI protocol as 
implementation progresses. The issue of COI integrity pertains also to external validity 
(Mark, 1983). Program replication and evaluation of specific programs in applied settings 
require documentation of program content and integrity (Gable, Hendrickson, & Van Acker, 
2001). Currently, replication and comparison across philosophical COI studies are obstructed 
by inadequate descriptions of program implementation, idiosyncratic shifts in 
implementation, and insufficient data on the program as implemented (Topping & Trickey, 
2007a, 2007b).  An important aspect of external validity is generalisability to applied settings 
in other schools that conduct the COI program (Furr & Bacharach, 2008). In order for the 
pedagogical processes of the philosophical COI program to be adoptable by other teachers 
and facilitators, sufficient information about method, integrity, and effectiveness is needed. 
Philosophical COI program integrity also relates to construct validity. To evaluate integrity, 
the underlying nature or essence of the philosophical COI program must be understood. Two 
potential problems include facilitator interpretation of the philosophical COI program manual 
and confounding the independent variable with other variables associated with the program 
(e.g., session length, facilitator style, characteristics of the program setting and practice/carry 
over effects).  
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6.7.3 Threats to internal validity 
 
 In order to minimise threats to internal validity, schools were matched in SES. This 
minimised selection bias and evenly distributed other threats to internal validity including 
history, maturation, regression, testing bias, instrumentation bias, and additive and interactive 
effects. Also, threats to internal validity based on ambiguous temporal sequence are 
minimised due to the longitudinal nature of the study. Retention rates for all post-tests 
remained at 93% (223/240). 
 
A further difficulty for the synthesis of findings resulting from exposure to the 
philosophical COI is that the validity and reliability of measures used in studies has 
infrequently been reported (O’Donnell, 2008) and may be questionable. For example, 
Dusenbury et al.’s (2005) method of measuring adherence, which counted the delivery of 
prescribed objectives in a lesson, may potentially be replicated fairly reliably; however, 
observer ratings of quality and how well lessons are delivered and received requires more 
subjective opinions and would be less easy to operationalise, measure and compare across 
studies. The measurement of implementation fidelity is problematic and will remain so 
unless researchers persevere in their attempts to refine assessment at program level and 
report findings more broadly to increase knowledge and understanding on philosophical COI 
practice. 
6.7.4 Strengths 
          This study used multilevel modelling for the analysis. The use of this random 
coefficients technique, as an analytic strategy offered strength and statistical rigour to the 
current study, and is unprecedented in previous studies on the effects of philosophical COI 
programs. The current multilevel modelling that was used for the current study corrected for 
autocorrelation inherent in studies where clustering is present. This also implies that previous 
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studies on the philosophical COI where nesting was ignored, have not been measuring the 
differences properly. The results from this study, therefore, are believed to be a truer picture 
of differences between the groups than what the previous studies have found.  
In this study, observations were nested within students. Without modelling to control 
for the nesting effect of observations within students, a higher probability of making a Type I 
error existed. Thus any potential for a Type 1 error was eliminated with the use of this 
sophisticated statistical technique. Because this study utilised this superior technique, the 
estimates produced by the analysis more accurately reflected the philosophical COI program 
effects in a manner that is unprecedented in the existing philosophical COI literature, thus 
providing a significant and original contribution to the literature and setting a rigorous 
statistical and methodological standard for future research in this area. It is noted, however, 
that due to the small number of clusters and small number of level 1 participants, further 
research using a larger data set is needed to fully substantiate the results. In addition, it is also 
important to note that although there has been research on COI’s conducted with younger 
childen, the current reesearch focused only on students at the 6
th
 grade level. As such, the 
generalisabilty of the current results are limited to this constraint. 
6.8 Results Summary 
 The philosophical COI demonstrated effectiveness in increasing reading 
comprehension of students over one year. This was not surprising, given the strong focus on 
language and thought in the philosophical COI. However, the philosophical COI 
demonstrated a significant reduction in sixth grade students’ interest in maths. This could 
have been due to the general ‘wordiness’ of the philosophical COI program on matters other 
than mathematics. This particular finding is especially more significant because 
philosophical COI participants started out with a higher initial intercept for interest in maths 
than non-participants. The philosophical COI seemed to actually decrease the self-esteem of 
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participants, and may compromise otherwise normal and healthy developmental trajectories 
in self-esteem at this age. This is concerning for the widespread implementation of the COI. 
The philosophical COI did not demonstrate effectiveness in increasing the pro-social 
behaviour of experimental participants. Lastly, the philosophical COI did not demonstrate 
effectiveness in increasing the emotional well-being of experimental participants. In 
explaining these results, it may have been that the facilitators did not conduct the 
philosophical COI sessions with fidelity. For example, reading comprehension may have 
increased because of the process while, also at the same time, facilitators did not value every 
student, so self-esteem declined, and because the COI was mostly teacher led, pro-social 
behaviour and emotional well-being did not increase beyond that of the comparison group.  
 The following is an example in the current study where the COI was teacher led: 
teacher asks the question “so how would I word that into a criteria?” a student replies “they 
have good sportsmanship?” teacher says “good, but think of the word I used earlier” another 
student says “sportsmanship?” teacher says “no, started with a “H”, Lacy?” Lacy says 
“help?” (Students are then heard giggling at Lacy’s suggestion), teacher says to Lacy “no” 
another student calls out “hurt?” teacher confirms and says “yes, hurt or harm, so how would 
I put that in? So if you're a good sport person? Emma?” Emma says “doesn't hurt or harm 
people?” teacher says “right!” another student then calls out “what if he accidentally did it?” 
teacher says “okay, but we are talking about someone who we can judge, and they don't 
deliberately go out and do it, they don't deliberately go out and harm. Harm can be a 
physical thing but it can be an emotional thing, can't it?......sshhh…. (Teacher reprimands a 
group of students for talking in the background).  
 The decline in students’ interest in maths could be explained by the fact that the 
intervention in the current study was a ‘philosophical COI’ that centred on ‘philosophical’ 
topics and was not a ‘mathematical COI’ which would have allowed for the engagement in 
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reflection and dialogue concerning mathematical vernacular, concepts and ideas, which in 
turn may have increased students’ interest in maths. That there was a decrease in interest in 
maths is however, concerning. School staff, however, have been expected in recent years to 
implement ever-increasing numbers of new interventions, with the philosophical COI being 
just one. This has resulted in an ‘initiative overload’ (OFSTED, 2010), cynicism about the 
longevity and sustainability of interventions and a reluctance to invest limited time, resources 
and personal effort into new initiatives that are likely to be short-lived and quickly replaced 
(Lendrum, 2010).  
 In observing the philosophical COI’s in the current study, there were marked 
observable differences between facilitators. Some teachers were competent and confident 
about what they were doing. Some facilitators demonstrated their ability to support student-
to-student discussion, for example, one teacher says “Kane, can you talk to Sam and ask him 
to show some respect”…. Another teacher says “Cain can you explain to Woody what we are 
doing please?” Other teachers’ non-verbal means of control of the process and long ‘wait-
time’ with questions were sometimes also demonstrated. The effectiveness of the COI was 
attributed to her maturity and responsibility towards the process. However, some of her 
questions, at times, needed repetition and reformulation before students could address them 
effectively. For example, one teacher says “okay, stop, I want you now to… we are going to 
do a think pair share really quickly, think to yourself what could we do, what strategies could 
we use to help our group?” a student starts but doesn’t finish speaking “we could 
organize…” the teacher then repeats “just think what we could do, and now talk to the person 
next to you what you were thinking about, as a way to solve this, off you go.”  
 The facilitators within the current study acknowledged that further training in 
philosophy would materially assist this aspect of their practice and facilitation of the 
philosophical COI. For example, when asked in the interview “Do you think teachers like 
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yourself need a philosophical background, or training to actually facilitate it more 
effectively?” one teacher says “Yeah I would like a little bit more guidance”. Other 
facilitators were observed to build the confidence and ability of students to form a COI, 
while maintaining a strong control of the process and the content. For example, one teacher 
demonstrates this by saying “excellent summarising skills there Sean, you just summarised a 
lot of what we have done already today, fantastic listening.” 
 Some teachers were better at encouraging student contributions than others, while 
others were lacking in a clearer commitment to hearing and formulating the student’s 
questions, in a manner that was non-threatening. For example, one teacher asks “ok, can you 
throw the ball to Joanna please?” a student replies “why? I don't have a clue what's going on 
(student seems very angry and tensions emerge between teacher and this particular 
student)…. (pre-empting the teacher's response and said in a confrontational manner, the 
student continues)…..I bet that's what my next question is going to be”, the teacher then 
replies “I think you know the answer to that (teacher appears threatened, and quickly tries to 
deflect this circumstance and situation).. um…, the…, what I'm going to ask you is what did 
you learn from listening to Ella trying to explain how to play the game” the student then says 
“well, it's just one thing, like, I still don't understand…” 
 A potential weakness of the observations of these COI’s that I undertook, was the so-
called observer effect, which refers to the way in which the presence of an observer in some 
way influences the behaviour of those being observed. In order to avoid or minimise this, I 
used methods of observation that attempted to be as unobtrusive as possible. Nonparticipant 
observation, in particular was used. This was observation in which the observer (i.e. I as the 
researcher) was not directly involved in the COI being observed. In other words, the 
researcher observes and records behaviours but does not interact or participate in the life of 
the setting being studied. Nonparticipant observers are less intrusive and less likely to 
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become emotionally involved with participants than participant observers (Gay, Geoffrey, & 
Airasian, 2006). Despite this, due to my presence, I formed the impression, at times, that 
facilitators behaved and facilitated the COI in ways that were atypical in order to impress 
upon the observer a favourable impression. 
Instead of indicating a difference in active ingredients (processes implemented), dose 
related to the philosophical COI, has been commonly defined by time exposed to the 
program (Lipman, 2003). More time may be better than less, although this still remains 
unclear in COI research. It is not clear whether the duration of exposure to the philosophical 
COI is the same as strength of the philosophical COI implementation. Although the time 
exposed to a philosophical COI is relevant to outcomes (Lipman 1993), it may not compare 
to the importance of the way the philosophical COI might be implemented.  
 Conceptually, more or less time in educational interventions are related to the fact that 
student learning (i.e., behaviour change) takes more or less time to occur (Westwood, 2003). 
For some students, learning does not occur at all during some interventions regardless of time 
(Goodman, 1990; Westwood, 2003). What this suggests is that students exposed to the 
philosophical COI for long durations may learn less than others who are exposed to shorter 
durations of the philosophical COI simply because of facilitator variability and duration 
variability. There is also the problem that time to full implementation of the philosophical 
COI, the point at which the program may be expected to exert its greatest potency, often 
varies across implementers because time is required to reach and complete particular steps in 
the philosophical COI program. 
 The current research established a functional relationship through the systematic 
observation of the philosophical COI program and the data that emerged on the program’s 
effects on students’ reading comprehension, interest in maths, self-esteem, pro-social 
behaviour and emotional well-being. In order to ensure that the active ‘ingredient’ of the 
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philosophical COI program was being delivered and to assess the degree of adherence to 
program protocol, the current research identified and delineated clear stipulations of content 
and procedures involved in the implementation of the philosophical COI program. 
 
6.9 Recommendations for Practice 
 6.9.1 Philosophical training of facilitators 
 
It is recommended that philosophical COI teachers or facilitators acquire a firm 
grounding in philosophy, something that the teachers in the current study lacked, and may 
have explained a poorer grade of dialogue and discussion and subsequent outcomes than 
expected for COI interactions. Without being fully trained in how to conduct a COI or what 
kind of interactions would be appropriate for students at a year-six level, poor reasoning in 
children may very well be reinforced, which can negatively affect other cognitive affective 
domains, like self-esteem. This is especially so if a facilitator is unable to know, or unable to 
recognise and detect inappropriate comments frequently provided by the dominant, or 
attention-seeking students of the group.  
 While it is recognised that teachers as philosophical COI facilitators are not teaching 
philosophy, they could benefit by ongoing learning and support to hone their skills. It is 
further recommended that in order to optimise the professional development of facilitators of 
COI’s, a creation of support networks for teachers in which a degree of encouragement, 
reflection on experience and sharing of new ideas can emerge is needed. Opportunities for 
facilitators to learn philosophy, whether through existing and/or ‘yet-to-be’ invented tertiary 
courses or through other creative ways are recommended to support ongoing development 
for engagement in the process of COI’s. Incorporating coaching or including a counsellor 
during the philosophical COI, as a leadership team, may help the classroom facilitator 
moderate any potential negative effects on students’ affective domains. In addition, a 
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thoughtful teacher who studies philosophy and works with the manuals, and who thinks 
deeply about the questions students ask, should consequently structure more meaningful 
interactions during COI sessions. 
 The above point will mitigate the issue of allowing the philosophical COI of becoming 
a ‘non-philosophical COI’, which may happen when, a facilitator does not know the 
difference between, for example, an empirical and a non-empirical claim.  There were a few 
examples where facilitators in the current study did not know the difference between 
terminologies used in a COI session. It is noted however, that teachers in the current study 
were facilitating a 6
th
 grade COI and it is possible that the language they were using was 
being adapted to the level of student understanding.  
 
 6.9.2 Effects of short term COI Training 
 
 Although philosophical COI programs have become more easily disseminated, short-
term weekend and weeklong philosophical COI training programs may not only dilute the 
potential positive effects of such programs, but may actually be dangerous due to an 
increased chance of a lack of fidelity to the philosophical COI. The lack of worldwide 
standards prevents the possibility of engaging in sufficiently high quality research of the sort 
that would allow the collection of empirical data in support of the efficacy of worldwide 
philosophical COI program adoption. However, given this short-term training, it is not 
unreasonable to suggest that the COI led by teachers can still serve as fertile ground for 
students to learn a plethora of critical and creative thinking skills such as reading 
comprehension.   
 It is recognised that adopting a higher standard certification process has the potential to 
devalue weekend and weeklong courses. However, once a higher standard has been adopted 
in these short-courses, researchers will then be in a position to do substantive research and 
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hence, collect the kind of empirically based data by which could be used to convince the 
powers that be that philosophical COI programs are an invaluable educational opportunity or 
that it is harmful or has no benefits. There is still some distance to go in the development of 
professional recognition and provision for teachers conducting philosophical COI’s.  
6.9.3 Pre-service teacher training 
  
 It is recommended that the philosophy taught to future philosophical COI facilitators 
be practically oriented rather than the typical academic approach that is standard in 
university philosophy courses. It is suggested that ongoing coaching may also help first time 
implementers of philosophical COI sessions. Pre-service teachers aspiring to be facilitators 
of the philosophical COI need to be encouraged to develop their “ability to examine and 
identify the personal characteristics, beliefs and attitudes that make them who they are and 
influence the way they think about teaching and learning” (Baum & King, 2006, p. 27). 
Facilitators who conduct COI’s make constant important decisions that affect themselves and 
the learning experiences of their students. If the philosophical COI is to proliferate, pre-
service teacher programs must specifically target the building of facilitators’ decision-
making skills and the ability to reason effectively whilst simultaneously self-reflecting on 
their own practice. Drawing on both anecdotal evidence and wide-ranging research from 
within cognitive psychology, it is recommended that a case for change be made within 
teacher education programs with the aim of opening teachers’ minds to philosophy and 
proffer the argument that if the philosophical COI is to flourish in Australian primary schools 
and to positively impact students, policy makers, researchers and practitioners need to do 
better. 
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6.9.4 Philosophical COI and fidelity  
 
  One recommendation from the current research is that facilitators should strictly 
adhere to manuals in order to facilitate the COI, which would further help in the fidelity of 
the program and the manuals serving as further support to teachers implementing the 
program. Readily available philosophical COI manuals for facilitators provide the necessary 
protocols for the program and proper adherence to these could reduce the variance in 
program administration as well as enhance integrity. Philosophical COI manuals consist of 
explicit guidelines for techniques and strategies that comprise acceptable implementation of 
its procedures and strict adherence to these are necessary to ensure fidelity. Despite their 
value, however, it is suggested that philosophical COI manuals, alone, are insufficient to 
ensure the integrity of program because individual facilitators are subject to interpreting and 
applying manuals in different ways. It is recommended that ongoing supervision, monitoring 
and coaching of program facilitators is key in ensuring the accuracy of the delivery of the 
philosophical COI. Through supervision and coaching, philosophical COI program delivery 
can be assessed and, if necessary, adjusted. Fidelity should be a primary concern for 
Australian COI program designers and facilitators. P4C interventions that have demonstrated 
high levels of impact at ‘efficacy stage’, such as Lipman’s earlier experimental work on P4C, 
are expected to produce similar results if replicated faithfully by facilitators in Australian 
COI settings.  
 6.9.5 Philosophical COI dosage 
 
 Another recommendation from the current research is to maintain the dosage of the 
intervention but expand its length beyond one year. The researcher suggests that by using this 
approach, the integrity of the program would remain if the content and dosage of the 
intervention were expanded for a longer period of time. This approach is promising, as the 
length of the current intervention may have been insufficient to allow participants time to 
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absorb newly acquired philosophical COI program effects.  
 6.9.6 Fidelity implications for validity 
 
The failure to demonstrate treatment integrity in philosophical COI programs has 
significant implications for the internal validity, external validity, construct validity, and 
statistical power of program outcome research. Integrity of the philosophical COI program is 
necessary to maintain internal validity and ensure a fair comparison of program 
implementation across schools. If significant results are found in the philosophical COI 
program but integrity was not checked, the outcome on students may be due to the 
implementation of the program as required, or unknown contaminants added to the 
implementation of the program. Conversely, with non-significant results in the philosophical 
COI program and no information about integrity, it would not be known whether the 
implementation of the program was ineffective or inadequately administered.  
 6.9.7 Caution in COI adaptations 
 
Philosophical COI interventions are required to be implemented as designed, as any 
deviations will negatively affect the achievement of the expected outcomes. The current 
study, however, found that local changes were inevitable and surface-level adaptations by 
some facilitators could have contributed to the lack of effectiveness of the intervention. The 
study of implementation at program level is therefore recommended to identify how 
individual program components work, and determine the extent to which they may be 
adapted by implementers or must be implemented as designed in order to achieve change. At 
a broader level, although research evidence implies that fidelity and adaptation may co-occur 
without preventing the achievement of outcomes, it is recommended that more needs to be 
understood about how the importance of each may vary according to intervention type or 
contextual differences. This would require the dissemination of findings and the synthesis of 
data from multiple studies of COI implementation.  
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It is recommended that the dissemination of findings from COI program-level 
monitoring of implementation be conducted at a broader level for understanding the 
processes of implementation and how these impact on the effectiveness of COI programs and 
the achievement of intended outcomes. This is important not just for evaluators of COI 
interventions, but also for COI program designers, policy makers, implementers, and future 
researchers, who all need to be aware of the common factors affecting implementation and 
the tension between fidelity and adaptation.  
6.10 Recommendations for Future Research  
 
The compromise of philosophical COI integrity has serious implications for 
inferences drawn about the relationship between philosophical COI programs and outcomes. 
The results that emerged from the measured integrity of the philosophical COI in the current 
study can help future researchers determine what was responsible for the observed outcomes 
in students’ reading comprehension, interest in maths, self-esteem, pro-social behaviour and 
emotional well-being, and will also allow future investigators to expand upon the procedures 
used in this thesis. Despite the limited effectiveness in eliciting behaviour change within 
philosophical COI research, there are lessons that can be learned from this project to improve 
future research. First, researchers should utilize strong research designs such as randomized 
control designs with pretesting and multiple post-tests. Randomized design controls for 
selection bias and evenly distributes other major threats to internal validity. Additionally, 
researchers should continue efforts to keep attrition rates below ten per cent in order to 
maintain higher levels of internal validity. 
It is recommended that the primary procedures used to ensure maximum levels of 
integrity in future research are ongoing supervision of facilitator performance and 
deployment of manuals that describe the intended philosophical COI program’s procedures 
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and restrictions. Details of these activities need to be carefully described in future published 
investigations of philosophical COI outcomes. Ongoing supervision and feedback is an 
effective way of ensuring the philosophical COI program’s correct implementation. This 
should include (1) continuous monitoring of program implementation and (2) provisions for 
corrective action.  
Future researchers should give detail to reviewing the extent to which the 
implementation of the philosophical COI (at various threshold levels) aligns with local 
authority strategic priorities. Such a review should consider multiple perspectives 
representing all stakeholders and could be stimulated by and built upon individual school 
reviews.  If the degree of congruence is high, implying that philosophical COI programs are 
important, the next step would be to plan for the program to be become more embedded in 
local authority structures and culture, bearing in mind requests for support and help from 
schools. In addition the local and state educational authorities may take the initiative on 
developing a mechanism (e.g., coaching) through which leading philosophical COI 
schools/organisations model the thinking, processes and structures underpinning their use of 
the pedagogy. 
The monitoring of implementation is not without its challenges. The difficulties in 
defining aspects of fidelity and designing valid measures that may adequately assess unique 
aspects of a program and also allow comparisons between them are problematic (Bickman et 
al., 2009). The development of greater understanding and more effective measurement is 
dependent on the perseverance of future researchers in measuring implementation at program 
level and disseminating findings. It is an error of any claim that investigation into the 
benefits of various kinds of education can be as precise as those in the physical sciences. It is 
suggested, therefore, that future researchers ensure that the ‘medicine’ in the COI is 
sufficiently real and sufficiently strong to make a difference, and that it has sufficient quality 
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controls, in order to espouse the claim that the results are from the same medicine, therefore, 
all children being beneficiaries of world-wide philosophical COI inoculation. 
If concerning philosophical COI’s are occurring unbeknownst to the best intentions of 
the philosophical COI facilitators, the P4C movement, in general, will struggle to empirically 
demonstrate the claimed benefits of well-run philosophically-backed philosophical COI’s 
and should cease operating, pending further work, training for teachers, and development for 
such programs. Worse still, in trying to gather empirical evidence, researchers may gather 
data that, using an analogy, ‘proves’ not only that the medicine does not work, but that it 
actually sickens the patient, though all along the medicine under investigation, unbeknownst 
to all, was counterfeit. Given this scenario, researchers must be able to ensure that all 
participants in the COI receive the same medicine, or at least approximately, and that it is, 
indeed, the Real McCoy, and not just a placebo, or worse a poison. 
 Collecting data from students within classrooms or schools, and collecting data from 
students on multiple occasions over time, are two common sampling methods used in 
educational research that often require multilevel modelling (MLM) data analysis techniques 
to avoid Type-1 errors. Multilevel data often arise from many of the designs used in 
educational research, and analysing multilevel data can pose unique challenges for applied 
researchers. Multilevel data tend to result from “nested” data structures (e.g., children nested 
within classrooms or schools, family members nested within families, employees nested 
within a business, and observations nested within individuals). In educational research 
studies, the total sample size is often a combination of students sampled from different 
classrooms or schools. In the multilevel analysis framework, repeated measurements in a 
longitudinal educational study are also viewed as a nested data structure, where multiple 
observations are nested within individuals. This was the case for the current study. The 
problem with nested data structures is that they violate the independence assumption required 
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by traditional statistical analyses such as ANOVA and ordinary least-squares (OLS) multiple 
regression. For example, the response variable scores of students in the same school are 
likely to be more correlated than the scores for students in different schools because they 
share the same environment. These independence violations tend to make multilevel 
modelling a necessity because traditional analysis models can produce excessive Type I 
errors and biased parameter estimates. 
 Future researchers should consider a series of seven major steps needed to conduct 
multilevel modelling analyses: (1) clarify the research question under investigation, (2) 
choosing the correct parameter estimation method (i.e., full information or restricted 
maximum likelihood), (3) assessing whether multilevel modelling is needed, (4) building the 
level-1 model, (5) building the level-2 model, (6) reporting multilevel effect sizes, and (7) 
testing competing multilevel models using the likelihood ratio test. These seven major steps 
are not intended as an exhaustive list of the necessary and sufficient steps required for 
conducting multilevel analyses. In addition, effect sizes in multilevel modelling analyses are 
not as straightforward, and currently no consensus exists as to the effect sizes that are most 
appropriate. 
 In summary, future studies should utilise the techniques of multilevel modelling as an 
analytic strategy as it corrects for autocorrelation inherent in studies where clustering or 
nesting is present, as previous studies on COI programs, where nesting was present, may 
have not been measuring the differences properly. Utilising this superior statistical technique 
will allow for future researchers to capitalise on the truer picture of differences between the 
groups than what the previous research has demonstrated. For example, if future research 
involves observations that are nested within students, modelling to control for the nesting 
effect of observations within students, eliminates the higher probability of making a Type I 
error. This also implies that estimates produced by analyses in future research will be 
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considered a more accurate reflection of the philosophical COI program effects, and will thus 
build on this current and significant and original contribution to the literature and will 
continue to set a rigorous statistical and methodological standard for future researchers in this 
area. 
 
It is further recommended that future research argue for the importance of studying 
implementation at all stages of program development and testing and should call for journals 
publishing results on philosophical COI programs to request routinely the reporting of 
implementation data in program evaluations. This is not only important for formative 
reasons; the monitoring of implementation in summative evaluations is vital for the 
interpretation of both positive and negative impact data and the avoidance of Type III errors. 
 
 
6.11 Conclusion 
 
 This study utilised a quasi-experimental control design with pretesting and post testing 
at baseline, six, and twelve months to determine the effectiveness of a philosophical COI in 
increasing reading comprehension, interest in maths, self-esteem, pro-social behaviours and 
emotional well-being, for a sample of sixth grade children over the one-year study period 
using random coefficients modelling. A philosophical COI intervention produced significant 
increases in reading comprehension, no significant increases or change in pro-social 
behaviour, a significant decline in self-esteem, no significant increases or change in 
emotional well-being, and a significant decline in interest in maths, among philosophical 
COI participants in this sample.  
 Despite these mixed results, a philosophical COI intervention demonstrates promise in 
increasing reading comprehension while also at the same time diminishing participants’ 
interest in maths and self-esteem, but shows no changes for pro-social behaviour and 
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emotional well-being. The focus of the philosophical COI being mainly on language 
(wordiness) may have accounted for both the significant increase in reading comprehension 
over time and the significant declining trajectory of interest in maths among philosophical 
COI participants. What emerged, it appeared, was a trade-off to some extent. Caution would 
need to be recommended in deciding what the immediate learning outcomes are for children 
at any time. One way to counter this effect would be if an extra hour a week were allocated 
to a time slot in the school schedule in an attempt to improve students’ interests in maths, 
perhaps utilizing a ‘mathematical’ COI, as this may mitigate the negative effect that the 
unilateral philosophical COI may be having on participants’ interest in maths.  
 The current dissertation focused specifically on evaluating the effects of the 
philosophical COI in increasing reading comprehension, interest in maths, self-esteem, pro-
social behaviours and emotional well-being, for a sample of sixth grade children over the 
one-year study period. There are no studies that have evaluated the effects of an Australian 
context P4C program such as the philosophical COI on students’ reading comprehension, 
interest in maths, self-esteem, pro-social behaviours and emotional well-being, using 
multilevel modelling to model change in a hierarchically nested sample. This was further 
compounded by a dearth of literature concerning studies that utilize such research designs 
that limit or equitably distributes major threats to internal validity and had attrition levels that 
did not exceed 10%. This is the first study that addresses this combined paucity in 
philosophical COI research. It is strongly recommended that any further proliferation of the 
philosophical COI, and assumptions of it merits, in light of the current findings, be re-
considered. 
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Appendix F: Multilevel Models (MLwiN) 
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Model for emotional well being 
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Appendix G: Philosophical COI Fidelity Checklists 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Framework for the philosophical COI 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Preparation 
(Creating an 
Agenda) 
2. Shared 
experience of 
stimulus 
(Creating an 
Agenda) 
 
3. Raising 
questions(Creating 
an Agenda) 
4. Connecting 
questions and 
identifying 
themes(Creating an 
Agenda) 
5. Concept 
development 
activities (Seeking 
understanding and 
meaning)  
(The Discussion) 
6. Reviewing 
Reflecting  
Evaluating  
(Closure) 
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1. Treatment Integrity Checklist for Preparation Stage: 
 
Steps to follow: Yes or No: 
     
1.1 Was a set of rules developed with the class in a separate session (e.g. 
Listen to each other; Think about each other’s’ ideas; Build on each other’s’ 
ideas; everyone's ideas are valued etc.) before philosophical community of 
inquiry began? 
 
1.2 Are rules displayed permanently?  
1.3 During preparation, did students engage in activities that explored different 
types of questions (e.g. open vs. closed)? 
 
1.4 Has the teacher pre-determined the topics and concepts that he or she 
wishes to develop with the class? 
 
1.5 Has the teacher attended to established materials in order to find a story or 
book that includes a topic or concept that he or she has identified and wishes to 
pursue with the class. 
 
1.6 Has the teacher pre-determined the types of inquiry and reasoning skills 
that he or she wishes to target with the students? 
 
1.7 Has the teacher considered the possible directions the lesson may take?  
1.8 Has the teacher prepared a discussion plan?  
1.9 Has the teacher developed substantive questions that will bring added 
depth to the discussion? 
 
1.10 Has the teacher prepared an activity that enables the development of the 
concept? 
 
 
#______of “yeses” 
_______________ 
            10 
 
X 100 = ___% 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.10) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        10 
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2. Treatment Integrity Checklist for Sharing Stimulus Stage: 
 
 
Steps to follow: Yes or No 
  
2.1 Are children seated in a circle so that they can see each other (either on 
chairs or on floor – desks should not be part of the circle)? 
 
2.2 Is the teacher also seated in the circle?  
2.3 Is there a story read out by the teacher or students?  
2.4 Are students listening to the story as it is being read out?  
2.5 Have students been told to think about what is interesting or puzzling 
about the story and what makes them wonder, or what might be interesting 
to discuss? 
 
 
 
#______of “yeses” 
_______________ 
            5 
 
X 100 = ___% 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.6) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        5 
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3. Treatment Integrity Checklist for Raising Questions Stage: 
 
 
Steps to follow: Yes or No 
  
3.1 Have students provided ‘big questions about life’, and not statements 
about the text? 
 
3.2 Has the teacher recorded the questions on a board or large paper?  
3.3 Has the teacher included the name of the student (alongside the 
question) who generated the question? 
 
3.4 Have all questions been numbered in a manner that allows for easier 
facilitation of connections? 
 
3.5 Has the teacher ensured that no discussions of the questions have taken 
place yet? 
 
3.6 Has the teacher extracted approximately 10 questions from the group?  
 
 
#______of “yeses” 
_______________ 
            6 
 
X 100 = ___% 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.6) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        6 
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4. Treatment Integrity Checklist for Themes and Connections Stage: 
 
 
Steps to follow: Yes or No 
  
4.1 Does the teacher have a list of questions?  
4.2 Has the teacher read the questions aloud and asked students to listen to 
see if any of the questions seem to be asking about the same thing? 
 
4.3 Have students identified and grouped the questions?  
4.4 Has the teacher ensured that the connections are significant and not 
superficial? 
 
4.5 Has the teacher taken suggestions from students in order to seek 
agreement and explore disagreement in regard to the grouping of questions? 
 
4.6 Once the questions have been grouped, has the teacher asked students to 
name what each group of questions is asking about? (When there is a 
connection, the teacher should be asking students to find a word or phrase 
to describe it. This label/name is then used to identify the group of 
questions - It is the identification and use of these themes that constitute the 
point for discussion)  
 
 
 
#______of “yeses” 
_______________ 
            6 
 
X 100 = ___% 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.6) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        6 
 
Note: 
 
At this point the agenda has now been created and the community of inquiry is ready for discussion. It is possible to finish the lesson at this 
point and come back for the discussion later if the teacher chooses. The teacher should refer back to the written plan and identify which 
topic he or she will focus on for the discussion and which concept development activity they are likely to need. The teacher should now 
identify the student question that he or she will use to begin the discussion, and that will lead into the discussion plan that has been selected 
beforehand. When they are starting out, it is fine for the teacher to select the theme or question to start the discussion off, rather than have 
students vote or select a question. 
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5. Treatment Integrity Checklist for Discussion Stage: 
 
 
Steps to follow: Yes or No 
  
5.1 Is the discussion ordered and organised?  
5.2 Is the discussion rigorous and deep?  
5.3 Is the discussion purposeful and on topic?  
5.4 Is the discussion dominated by a search or clarification for truth and 
meaning (philosophical concepts)? 
 
5.5 Does the discussion show concern with the process and structure of 
thinking? 
 
5.7 Are the students’ questions and ideas being developed within the 
Community of Inquiry through listening, responding and the building on 
ideas? 
 
5.8 Are students actively listening and thinking?  
5.9 Are students giving and seeking reasons?   
5.10 Are students seeking clarification on the topic from others (e.g.  What 
do you mean by......? Are you saying that.....? How are you using the word....? 
Could you give me an example of.....? Does anyone have any questions for John? 
Do you mean that....? By... do you mean....?)? 
 
5.11 Are students using examples and counter examples?  
5.12 Are students using questions that probe assumptions (e.g. What is she 
assuming? Do you think that assumption is warranted? Why would someone make 
that assumption? Are there any hidden assumptions in that question?)? 
 
5.13 Are students using questions that probe reasons and evidence (e.g. Can you 
give an example/counterexample to illustrate your point? What are your reasons 
for saying that? Do you agree with her reasons? But is that evidence good 
enough? By what criteria do you make that judgment? Do you think that source is 
an appropriate authority)? 
 
5.14 Are students using questions about viewpoints or perspectives (e.g. What 
would be another way of putting that? Are any other beliefs on the subject 
possible? Are there situations in which your view might be incorrect? How are 
Charlie's and Julie's ideas alike/different? Supposing someone wanted to disagree 
with you. What do you think they would say? What if someone were to suggest 
that....? Can you try to see the issue from their point of view?)? 
 
5.15 Are students using questions that probe implications and consequences 
(e.g. What would follow from what you say? If we say this is unethical, how about 
that? What would be the likely consequences of behaving like that? Are you 
prepared to accept those consequences? Do you think you might be jumping to 
conclusions in this case?)? 
 
5.16 Are students using questions about the question (e.g. Do you think that is 
an appropriate question? How is that question relevant? What does that question 
assume? Can you think of another question that would highlight a different 
dimension of the issue? How is that question going to help us? Have we come any 
closer to solving the problem or answering the question? 
 
5.17 Are students agreeing and disagreeing respectfully with the idea rather 
than the personality? 
 
5.18 Are students working together to make sense of the concepts?  
5.19 Are students thinking and talking about the process of thinking 
(Metacognition)? 
 
5.20 Are open substantive and procedural questions dominating the 
discussion? (e.g. 5.11; 5.12; 5.13; 5.14; 5.15; 5.16) 
 
5.21 When needed, are children pressed to clarify their thoughts and 
thinking processes throughout the discussion? 
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5.22 Is the teacher taking the role of facilitator of the discussion and 
encouraging students to talk to each another? 
 
5.23 Is the teacher directing/managing the discussion but not dictating the 
discussion? 
 
5.24 Is the teacher allowing students to develop their own ideas?  
5.25 Does the teacher share puzzlement with the students?  
5.26 Is the teacher open to unexpected but suggestive responses to the 
questions they and their students pose? 
 
5.27 Is the teacher taking pleasure in observing the exchanges students have 
with each other 
 
5.28 Has the teacher put aside the traditional role of teacher as lecturer and 
answer-giver? 
 
5.29 If students are confused about a topic, does the teacher initiate a 
concept development activity? 
 
 
 
#______of “yeses” 
_______________ 
            28 
 
X 100 = ___% 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.28) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        28 
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6. Treatment Integrity Checklist for Closure Stage: 
 
 
Steps to follow: Yes or No 
  
6.1 Did closure or reflections on the processes/procedures take place? (e.g. 
How well did we listen today? Did we build on one another’s ideas? 
 
6.2 Did closure or reflections on the substantive conversations (subject) 
occur (e.g. did we discover anything new today? Did we come any close to 
answering the question?)? 
 
6.3 Were there opportunities for the students to do group reflections or 
individual reflections during a topic? 
 
6.4 Are students provided feedback on their progress?  
6.5 Have students’ areas of interests or needs become apparent to the 
teacher so that the teacher begins planning for the next lesson? 
 
 
 
#______of “yeses” 
_______________ 
            5 
 
X 100 = ___% 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.5) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        5 
 
 
Note:  
 
The philosophical issues raised following the reading of one story may last the teacher for several weeks. The teacher should not begin 
every lesson with a new story 
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7: Treatment Integrity Checklist for Facilitation: 
 (Adapted from the work of Dr. Vanya Kovach) - handout received during P4C course module professional 
development at Queensland University of Technology 
 
Routine Yes or No 
1. Is the teacher modelling a commitment to, and excitement about, the 
process of inquiry? 
 
2.  Is the teacher modelling respect for all views, taking all contributions 
seriously? 
 
 3. Is the teacher refraining from validating the content of contributions?  
 4. Has the teacher successfully encouraged student/student interaction?  
5. Does the class view the teacher as co--inquirer rather than a teacher when 
in the community of inquiry? 
 
 6. Have the students internalized the cooperative conventions of the 
community of inquiry? 
 
 7. Is the class in control of the content of discussion?  
 8. Does the class have ownership of the content of their inquiry?  
9. Is the teacher encouraging the use of the tools of inquiry, through 
appropriate procedural questions? (E.g. asking for reasons, clarifications, 
distinctions, connections, criteria, generalizations, examples, 
counterexamples) 
 
 10. Does the teacher encourage rigorous inquiry, rather than mere 
conversation? 
 
 11. Does the teacher talk too much or too little? Is the teacher asking too 
many questions? 
 
 12. Does the teacher encourage students to challenge and test each other’s 
ideas? 
 
 13. Does the teacher ask substantive questions that encourage deeper 
thinking or open alternative pathways of inquiry? 
 
 14. Does the teacher encourage students to consider a wide variety of 
views, including ones that they are less familiar and comfortable with? 
 
 15. Is the teacher using exercises or discussion plans to deepen and 
slowdown discussion? 
 
  16. Is the teacher achieving the right mix of open inquiry and small group 
and/or exercise work? 
 
 17. Does the class have a sense of satisfaction with the results of their 
inquiry?  
 
18. Does the teacher encourage reflection on their co-operative and enquiry 
skills? 
 
19. Does the teacher introduce materials that stimulate discussions of a 
wide variety of philosophical topics? 
 
20. Does the teacher ask the class for feedback on his/her facilitation?  
 
#______of “yeses” 
_______________ 
            20 
 
X 100 = ___% 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.20) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        20 
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8: Treatment Integrity Checklist of Things Not To Do During Philosophical Inquiry: 
(Derived from “Philosophical Inquiry: An Instructional Manual to Accompany Harry Stottlemeier’s Discovery”) Lipman (1979). 
Steps to Follow: Yes or No 
1. Does the teacher compel students to follow the order of “leading ideas”, 
rather than the order dictated by their own interests? 
 
2. Does the teacher lecture on each philosophical concept, instead of letting the 
children's theoretical understanding emerge from their own dialogue? 
 
3. Does the teacher permit lengthy discussion of relatively unimportant issues, 
while ignoring the more substantive themes within a topic/chapter? 
 
4. Does the teacher fail to reinforce philosophical concepts by means of 
exercises? 
 
5. Does the teacher fail to encourage children to build on one another's ideas?  
6. Does the teacher fail to get the students to see the implications of what they 
say? 
 
7. Does the teacher fail to get students to become aware of their own 
assumptions? 
 
8. Does the teacher fail to get students to find reasons to justify their own 
beliefs? 
 
9. Does the teacher insist that all comments be directed to him/her?  
10. Does the teacher discourage students from speaking to one another?  
11. Does the teacher fail to listen to what students say, and thereby encourage 
students not to listen to one another? 
 
12. Does the teacher fail to show students that what they say makes him/her 
think? 
 
13. Does the teacher assume that him/her have to direct class discussion?  
14. Does the teacher insist that students discuss a question until they arrive at 
“the answer”? 
 
15. Does the teacher insist on his/her own views instead of encouraging the 
children to think for themselves? 
 
16. Does the teacher Monopolize the conversation?  
17. Does the teacher become impatient with students who want to search out 
underlying meanings they think they see in the novel/story/topic/concept? 
 
18. Does the teacher manipulate the conversation so that his/her own views 
appear to be the most justified? 
 
19. Does the teacher turn the class period into a group therapy session?  
21. Does the teacher encourage students to think they can settle philosophical 
issues by voting? 
 
22. Does the teacher stress the affective aspects of the program while omitting 
the cognitive? 
 
23. Does the teacher stress the cognitive aspects of the program while omitting 
the affective? 
 
 
#______of “no’s” 
_______________ 
            23 
 
X 100 = ___% 
 
Count the total number of “no’s” from the yes/no column. Divide this number by the 
total number of possible “no’s” (i.e.23) and multiply that number by 100 for a 
percentage of treatment integrity. Then follow this by Inversing the score. For example,  
if total number of “no’s” is zero, this will indicate 100 percent integrity using the 
inverse principal. 
# of “no’s” 
___________ x 100 = % 
        23 
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9: Treatment Integrity Checklist for a Routine Classroom Philosophical COI 
 
Routine Yes/No 
1. Getting started- 1.Teacher begins with a relaxation exercise,  
                            2.Teacher gets students to agree on rules of   
                               interaction 
 
 
2. Teacher shares a stimulus to prompt enquiry  
3. Pause for thought in the community of enquiry  
4. Questioning—the students think of interesting or puzzling 
questions 
 
5. Connections—making links between the questions  
6. Teacher chooses a question to begin an enquiry  
7. Building on each other’s ideas—here, the teacher has to 
strike a balance between encouraging the children to follow on 
from each other’s ideas and allowing related lines of enquiry to 
open up  
 
8. Recording the discussion—e.g. by graphic mapping  
9. Review and closure—summarising, reflecting on the process 
itself, whether minds were changed (the resolution of cognitive 
dissonance). 
 
                    (Haynes, 2002) 
 
 
#______of “yeses” 
_______________ 
            9 
 
X 100 = ___% 
 
 
 
 
 
 
Count the total number of “yeses” from the yes/no column. Divide this number by the 
total number of possible “yeses” (i.e.9) and multiply that number by 100 for a 
percentage of treatment integrity. 
# of “yeses” 
___________ x 100 = % 
        9 
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Appendix H: Participant Information Sheet and Consent Forms 
 
 
Chadi Youssef – PhD Thesis 
 
305 
 
 
 
Chadi Youssef – PhD Thesis 
 
306 
 
 
 
Chadi Youssef – PhD Thesis 
 
307 
 
 
 
Chadi Youssef – PhD Thesis 
 
308 
 
 
 
Chadi Youssef – PhD Thesis 
 
309 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chadi Youssef – PhD Thesis 
 
310 
 
 
 
 
Chadi Youssef – PhD Thesis 
 
311 
Appendix I: Teacher Interview Questions 
 
Interview questions for teachers implementing the philosophical COI 
 
This interview is part of the implementation study of the philosophical COI program. As you know, I am an independent 
researcher evaluating the impact of the philosophical COI program on student reading comprehension, interest in maths, 
self-esteem, social behaviors and emotional well-being, and for my dissertation I am examining the different ways that the 
philosophical COI program is being implemented in classrooms. In this interview, I will be asking you a series of questions 
about the philosophical COI program and the way in which you facilitate it. I have observed that the implementation of the 
philosophical COI program varies considerably by teacher and by school, and your answers in this interview can help me 
understand this variation in implementation more deeply. Please feel free to be candid with your responses. Your answers 
are completely confidential, and with your permission, I would like to audiotape our conversation. The interview will take 
about 30 min. Do you have any questions before we begin? 
 
 
1. How did your initial visions of the philosophical COI program compare to what is actually 
happening now in the program? 
 
 
2. What do you think are the strengths and weaknesses of the program? 
 
 
3. What are your impressions of the community of inquiry? 
 
 
4. How do you feel the children are working together in the community of inquiry? 
 
 
5. Do you feel that students keep track of the main issues during the community of inquiry? 
 
 
6. Do you feel that the students are maintaining a community during the philosophical 
inquiry? 
 
7. Do you think the students have internalized the cooperative conventions of the community 
of inquiry? 
 
 
8. Does the class have a sense of satisfaction or frustration with the results of their inquiry?  
 
 
9. Are you satisfied with the commitment of the students to the skills of inquiry?  (eg. Asking 
relevant questions, sensitivity to context, finding relevant examples, openness to new ideas) 
 
10. Do you encourage student to student interaction? 
 
11. Are you satisfied with the degree to which students engage in student-to-student 
dialogue? 
 
 
12. What improvements could be made to the philosophical COI program? 
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13. What impact (if any) do you think the program is having on the students? 
 
 
14. Have you noticed an improvement in your students’ social behaviours, emotional well-
being and self-esteem? 
 
 
15. What do you think are some of the benefits of using the philosophical COI program? 
 
 
16. What do you think are some of the challenges of using the philosophical COI program? 
 
 
17. What is your role during philosophical COI? Do you ever intervene during the 
community of inquiry? How? Is this typical? Has this changed over the course of the year? 
 
 
18. Are you satisfied with the degree to which you ‘play’ the role of Socrates during the 
community of inquiry?  
 
 
19. Do you model a commitment to, and excitement about, the process of inquiry? 
 
 
20. Are you satisfied with the degree to which you model the procedures of inquiry? 
 
 
21. Do you feel that what you are doing is worthwhile?  
 
 
22. How do you manage the balance between encouraging the children to follow on from 
each other’s ideas and allowing related lines of inquiry to open up? 
 
 
23. Do you model respect for all views, taking all contributions seriously? 
 
 
24. Do you refrain from validating the content of contributions? 
 
 
25. Does the class view you as co-inquirer rather than a teacher when in the community of 
inquiry? 
 
 
26. Is the class in control of the content of discussion? 
 
 
27. Does the class have ownership of the content of their inquiry? 
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28. Do you encourage the use of the tools of inquiry, through appropriate procedural 
questions? (E.g. asking for reasons, clarifications, distinctions, connections, criteria, 
generalizations, examples, and counterexamples)? 
 
 
29. Do you encourage rigorous inquiry, rather than mere conversation? 
 
 
30. Do you find yourself talking too much or too little?  
 
 
31. Do you find yourself asking too many questions? 
 
 
32. Do you encourage students to challenge and test each other’s ideas? 
 
 
33. Do you ask substantive questions that encourage deeper thinking or open alternative 
pathways of inquiry? 
 
 
34. Do you encourage students to consider a wide variety of views, including ones that they 
are less familiar and comfortable with? 
 
 
35. Do you use exercises or discussion plans to deepen and slowdown discussion? 
 
 
36. Do you feel you achieve the right mix of open inquiry and small group and/or exercise 
work? 
 
 
37. Do you encourage the children to reflect on their cooperative and inquiry skills? 
 
 
38. Do you introduce materials that stimulate discussions of a wide variety of philosophical 
topics? 
 
 
39. Do you ask the class for feedback regarding your facilitation? 
 
 
40. What impact does the current educational climate in the city and in your school have on 
your facilitation of philosophical COI this year? 
 
 
41. What are your beliefs about doing the philosophical COI with your students? What is the 
most important aspect of the program? 
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42. Would you tell me a little bit about how you use the philosophical COI program in your 
classroom? (E.g., how do you introduce students to new topics? Do you use activity sheets? 
How do you decide when your students are ready to move to another topic?) 
 
 
43. How does the philosophical COI program fit into the rest of the classroom curriculum 
and teaching and learning process? 
 
 
44. What interventions do struggling students receive if they are having difficulties in the 
community of inquiry? 
 
 
45. How would you characterize the students in your class/group who are involved in the 
philosophical COI program? How would you characterize other students that struggle in the 
group? 
 
 
46. Have you made any adaptations to the program? What adaptations have you made? Why? 
 
 
47. Do you plan to use this program next year? How? (Whole thing? Pieces?) 
 
48. On a typical week, how many minutes to you spend doing philosophy with your 
students? 
 
49. On a scale from 1 – 10, with 10 being ‘very much’ and 1 being ‘very little’, as a whole, 
how would you rate the improvement of student outcomes since commencing philosophy? 
 
50. Is there anything else you would like to share with me? Any other comments? 
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Appendix J: Taxonomy of Multilevel Models for Change 
 
 model A 
(unconditional 
means model) 
S.E. model B 
(unconditional 
growth model) 
S.E. model C 
(uncontrolled 
effects of 
program 
participation) 
S.E. model D 
(controlled 
effects of 
program 
participation) 
S.E. 
Response readcomp  readcomp  readcomp  readcomp  
         
Fixed Part         
cons   46.189*** 0.684 44.308*** 0.743 47.130*** 1.062 47.335*** 1.279 
age_11   3.873*** 0.691 1.503 0.991 0.361 1.214 
program     -5.224*** 1.451 -5.271*** 1.451 
age_11.program     4.359** 1.350 4.499*** 1.350 
male_1       -0.366 1.448 
age_11.male_1       2.180 1.346 
         
Random Part         
Level 2 id         
cons/cons 109.459*** 11.10 110.561*** 13.413 102.527*** 12.756 102.601*** 12.740 
age_11/cons   -4.305 9.925 3.111 9.416 2.863 9.386 
age_11/age_11   19.912 13.483 13.479 13.063 13.441 12.996 
Level 1 age_11         
cons/cons 49.305*** 3.364 41.123*** 4.036 41.506*** 4.061 41.282*** 4.039 
         
-
2*loglikelihood:  
5288.737  5252.220  5235.933  5233.175  
DIC:          
pD:          
Units: id 279  279  279  279  
Units: age_11 708  708  708  708  
~p < .10; *p < .05; **p < .01; ***p <.001 
These models predict reading comprehension between ages 11 and 12 as a function of AGE-11 (at level 1) and 
various combinations of program and gender (at level 2). 
Note: MLwiN, full IGLS. 
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 model A 
(unconditional 
means model) 
S.E. model B 
(unconditional 
growth model) 
S.E. model C 
(uncontrolled 
effects of 
program 
participation) 
S.E. model D 
(controlled 
effects of 
program 
participation) 
S.E. 
Response math  math  math  math  
         
Fixed Part         
cons   27.262*** 0.451 27.436*** 0.491 27.224*** 0.720 28.000*** 0.863 
age_11   -0.411 0.448 0.927 0.649 0.785 0.795 
program     0.370 0.982 0.341 0.978 
age_11.program     -2.478** 0.884 -2.466** 0.885 
male_1       -1.583 0.976 
age_11.male_1       0.283 0.883 
         
Random Part         
Level 2 id         
cons/cons 49.126*** 4.842 51.313*** 5.797 50.944*** 5.771 50.368*** 5.722 
age_11/cons   -4.417 4.143 -3.965 4.073 -3.867 4.056 
age_11/age_11   13.963** 5.402 12.207* 5.275 12.186* 5.271 
Level 1 age_11         
cons/cons 18.125*** 1.237 14.760*** 1.458 14.837*** 1.461 14.830*** 1.460 
         
-
2*loglikelihood:  
4646.849  4639.109  4630.740  4627.996  
DIC:          
pD:          
Units: id 280  280  280  280  
Units: age_11 711  711  711  711  
~p < .10; *p < .05; **p < .01; ***p <.001 
These models predict interest in maths between ages 11 and 12 as a function of AGE-11 (at level 1) and various 
combinations of program and gender (at level 2). 
Note: MLwiN, full IGLS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chadi Youssef – PhD Thesis 
 
317 
 
 model A 
(unconditional 
means model) 
S.E. model B 
(unconditional 
growth model) 
S.E. model C 
(uncontrolled 
effects of 
program 
participation) 
S.E. model D 
(controlled 
effects of 
program 
participation) 
S.E. 
Response Self esteem  Self esteem  Self esteem  Self esteem  
         
Fixed Part         
cons   29.127*** 0.235 29.038*** 0.253 29.135*** 0.372 29.325*** 0.448 
age_11   0.176 0.231 0.622~ 0.338 0.488 0.415 
program     -0.192 0.508 -0.203 0.508 
age_11.program     -0.826~ 0.461 -0.808~ 0.461 
male_1       -0.382 0.507 
age_11.male_1       0.257 0.460 
         
Random Part         
Level 2 id         
cons/cons 13.100*** 1.315 12.319*** 1.573 12.278*** 1.571 12.270*** 1.570 
age_11/cons   0.750 1.150 0.696 1.146 0.714 1.144 
age_11/age_11   0.464 1.599 0.265 1.588 0.231 1.586 
Level 1 age_11         
cons/cons 5.554*** 0.378 5.434*** 0.527 5.450*** 0.528 5.450*** 0.528 
         
-
2*loglikelihood:  
3772.636  3770.748  3766.251  3765.598  
DIC:          
pD:          
Units: id 280  280  280  280  
Units: age_11 711  711  711  711  
~p < .10; *p < .05; **p < .01; ***p <.001 
These models predict self esteem between ages 11 and 12 as a function of AGE-11 (at level 1) and various 
combinations of program and gender (at level 2). 
Note: MLwiN, full IGLS. 
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 model A 
(unconditional 
means model) 
S.E. model B 
(unconditional 
growth model) 
S.E. model C 
(uncontrolled 
effects of 
program 
participation) 
S.E. model D 
(controlled 
effects of 
program 
participation) 
S.E. 
Response Pro-social  Pro-social  Pro-social  Pro-social  
         
Fixed Part         
cons   7.798*** 0.088 7.700*** 0.109 7.655*** 0.161 7.307*** 0.191 
age_11   0.202 0.129 0.178 0.190 0.152 0.233 
program     0.084 0.219 0.100 0.215 
age_11.program     0.046 0.258 0.060 0.258 
male_1       0.709 0.214 
age_11.male_1       0.036 0.257 
         
Random Part         
Level 2 id         
cons/cons 1.420*** 0.187 1.662*** 0.307 1.659*** 0.307 1.514*** 0.297 
age_11/cons   -0.316 0.309 -0.314 0.309 -0.296 0.304 
age_11/age_11   0.414 0.490 0.407 0.490 0.371 0.489 
Level 1 age_11         
cons/cons 1.699*** 0.117 1.590*** 0.157 1.591*** 0.157 1.600*** 0.158 
         
-
2*loglikelihood:  
2660.269  2656.629  2656.223  2638.418  
DIC:          
pD:          
Units: id 279  279  279  279  
Units: age_11 698  698  698  698  
~p < .10; *p < .05; **p < .01; ***p <.001 
These models predict pro-social behaviour between ages 11 and 12 as a function of AGE-11 (at level 1) and 
various combinations of program and gender (at level 2). 
Note: MLwiN, full IGLS. 
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 model A 
(unconditional 
means model) 
S.E. model B 
(unconditional 
growth model) 
S.E. model C 
(uncontrolled 
effects of 
program 
participation) 
S.E. model D 
(controlled 
effects of 
program 
participation) 
S.E. 
Response emsymp  emsymp  emsymp  emsymp  
         
Fixed Part         
cons  γ00 3.270*** 0.119 3.412*** 0.133 3.202*** 0.196 2.922*** 0.234 
age_11 γ10   -0.298~ 0.155 -0.143 0.227 -0.161 0.280 
program γ01     0.386 0.266 0.400 0.264 
age_11.program 
γ11 
    -0.283 0.310 -0.279 0.310 
male_1 γ02       0.564* 0.263 
age_11.male_1 
γ12 
      0.029 0.309 
         
Random Part         
Level 2 id         
cons/cons 2.969*** 0.337 2.958*** 0.442 2.915*** 0.438 2.820*** 0.431 
age_11/cons   -0.224 0.412 -0.198 0.410 -0.177 0.407 
age_11/age_11   1.455* 0.655 1.455* 0.654 1.414* 0.653 
Level 1 age_11         
cons/cons 2.219*** 0.153 1.847*** 0.185 1.844*** 0.185 1.852*** 0.185 
         
-
2*loglikelihood:  
2935.813  2923.351  2921.187  2915.110  
DIC:          
pD:          
Units: id 279  279  279  279  
Units: age_11 697  697  697  697  
~p < .10; *p < .05; **p < .01; ***p <.001 
These models predict emotional well-being between ages 11 and 12 as a function of AGE-11 (at level 1) and 
various combinations of program and gender (at level 2). 
Note: MLwiN, full IGLS. 
Note, in model D, which includes two predictors (program and male), the intercepts describe initial status and 
rate of change for a subset of male nonparticipant students. 
 
 
Notes on interpretation: 
 
Model C: The Uncontrolled Effects of PROGRAM 
 
Model C includes PROGRAM as a predictor of both initial status and change. Interpretation 
of its four fixed effects is straightforward: (1) the estimated initial Emotional well being for 
the average non-participant is 3.202 (p < .001); (2) the estimated differential in initial 
Emotional well being between participants and non-participants is 0.386 (ns); (3) the 
estimated rate of change in Emotional well being for an average non-participant is -0.143 
(ns); and (4) the estimated differential in the rate of change in Emotional well being between 
participants and non-participants is indistinguishable from 0 (−0.283, ns). This model 
provides uncontrolled answers to the research questions, suggesting comparable baseline 
intercepts and a rate of change in Emotional well being between ages 11 and 12 that does not 
differ. 
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Model D: The Controlled Effects of PROGRAM 
Model D evaluates the effects of PROGRAM on initial status and rates of change in 
Emotional well being, controlling for the effects of GENDER on initial status and rate of 
change. In Model C, which includes only one predictor, PROGRAM, the intercepts describe 
initial status and rate of change for non-participants. In Model D, which includes two 
predictors, PROGRAM and GENDER, the intercepts describe initial status and rate of 
change for a subset of non-participants—those for whom GENDER also equals 0.  
The remaining parameters in Model D have expected interpretations: γ01 and γ11 describe the 
differential in Emotional well being between participants and non-participants controlling for 
the effects of Gender and γ02 and γ12 describe the differential in Emotional well being for a 
one-unit difference in GENDER controlling for the effect of PROGRAM. Given the current 
author’s focus on the effects of PROGRAM participation, I am more interested in the former 
effects than the latter. I therefore conclude that, controlling for the effects of GENDER: (1) 
the estimated differential in initial Emotional well being between participants and non-
participants is 0.400 (ns); and (2) the estimated differential in the rate of change in Emotional 
well being between participants and non-participants is indistinguishable from 0 (−0.279, ns). 
This model provides controlled answers to the current research questions. As before, I 
conclude that program participants and non-participants are comparable in emotional well-
being at Time 1, and that their annual rate of change in Emotional well being between ages 
11 and 12 is no different. The magnitude of the early differential in Emotional well being is 
higher after GENDER is controlled.  
 
Displaying Prototypical Change Trajectories: 
 
Boys = 0 
Girls = 1 
Program non-participants = 0 
Program participants = 1 
 
π0i   = Υ00 + Υ01PROGRAMi +  Υ02MALEi + ζ0i      
π1i  = Υ10 + Υ11PROGRAMi  +  Υ12MALEi +  ζ1i
 
 
 
ϒij = ϒ00 + ϒ01PROGRAMi + ϒ02MALEi + ϒ10AGE_11ij + ϒ11PROGRAMi X AGE_11ij + 
ϒ12MALEi X AGE_11ij 
+ (εij + ζ01 + ζ1iAGE_11ij) 
 
Gender Program Estimated initial status 
π0i
 Estimated rate of change 
π1i
 
0 0 2.922 + 0.400(0) + 0.564(0) = 2.922 -0.161 + -0.279(0) + 0.029(0) 
= -0.161 
0 1 2.922 + 0.400(1) + 0.564(0) = 3.322 -0.161 + -0.279(1) + 0.029(0) 
=  -0.44 
1 0 2.922 + 0.400(0) + 0.564(1) = 3.486 -0.161 + -0.279(0) + 0.029(1) 
= -0.132 
1 1 2.922 + 0.400(1) + 0.564(1) = 3.886 -0.161 + -0.279(1) + 0.029(1) 
= -0.411 
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Appendix K: Standard Regression Outputs 
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